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lmprovements im !flinged Match-plate Work 


Tke Practice of a Canadian Stove Plate Foundry 
Employing These Labor-Saving Molding Devices 




















INGED match méntal principles in match-plate prac plied in the MeClary shops, will be 
plates effect great tice are the same today as when this” described in this article The plani 
molding econom system of molding was first intro ‘perated by the MeClary Mtg. Co 
ies and are widely duced, many refinements in the pro ‘onstitutes one of the largest stove 
used in foundries cess have been worked out in recent lanufacturing establishments in Can 
specializing in years Special attention has been ada. Sixty different styles of stoves 
stove plate and_= given to the roll-up hinge on which nd ranges are built and over 1,006 
other light work. the success of the whole process lies. match-plates are in use in the shops 
There are still, however, many shops At the plant of the MeClary M1. The foundries produce 30 tons. ot 
that have failed to take advantage of Co., London, Ont., the hinged match vood stove plate castings per day and 
this labor-saving device and some. plate system of molding floor wor! two men are constantly employed 
foundries are using match-plates with has been developed to an excepti n making match-plates. About two years 
out reaping the full benefit of their ally high state of perfection. Somc ag@ the management commenced to 
possibilities. Although the funda- of the features of this system, as op- introduce match-plates in the shop 





FIG. 1—GRATE BAR MOLD CONTAINING FOUR GRATE B 


ARS MADE WITT A HINGED MATCH-PLATI 





FIG. 2—MOLD FOR 


the of 


all molding by mechanical means with 


with object eventually doing 
unskilled labor, practically dispensing 
with On 


count of the great variety of the out 


journeymen  molders. ac- 
put of the plant, it has been found de- 
sirable to run the work in mixed floors 
and although this militates against the 
greatest possible output per man per 
day, good results have been obtained 
and economies 
effected 

Although the equipment used has 
effected f 
comparatively inexpensive nature. 
Wooden flasks, especially strength- 
ened, are used, together with simple 
aluminum match-plates, and these con- 
stitute all of the 


some surprising in 


molding time have been 


great economies, it 1s of a 


practically special 


FIG. 3—ROX STOVE 


A 


DOORS 


Tae FOUNDRY 


LARGE RANGE TOP MADE WITH 


On 


hinged 


floor 
flasks 
of 
mold 


equipment employed. 
the 
the 
to has 
20 the 
time required to put up a single mold, 
ip ee 


irom 


work, 


when and 


using 


match-plate, number opera- 


tions required make a 


been reduced per cent and 


23 inches in size, has been cut 


18 or 20 minutes to 10 minutes. 


Match-Plate 


and 


Flask and 
The flask match-plate 
used in this shop have been improved 


Hinge 

hinge 
recently and in their latest form are 
shown in Figs. 1 and 11. These hinges 
are made in pairs so that they do not 
have be specially fitted to each 
flask and the only machine work re- 
quired is in grinding down the upright 
post, P, Fig. 11, until the circular part 


to 


26-TINCH FLASK 


A HINGED 
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MATCH-PLATE 


of the hinge, which is fastened to the 
cope, fits properly. It will be noted 
from the illustrations that this hinge 
is so constructed that its adjustment 
is not affected by the expansion or 
contraction of the flask and that al- 
though no special fitting is required, 
there is no lost motion. The hinge 
permits the cope to be rolled into a 
perpendicular position, where it is 
held securely without propping. The 
extremely simple construction of the 
match-plate portion of the 
of the special features this 
device. The necessity for casting 
special hinges into each match-plate, 
together with consequent machining 
and fitting, is entirely obviated. In 
the drag portion of the hinge bracket, 
just in front of the main flask hinges, 
there are two semi-cylindrical recess- 
es, Rk, Fig. 1, which form the seats 
for the plate hinges. The construc- 
tion of the latter is clearly shown in 
Fig. 11. The plates are cast with 
two simple lugs or ears on the back 
corners, to which short lengths o; 
half-round brass rods are screwed, as 
shown at S, Fig. 11. The corners of 
the lugs on the opposite sides are also 
rounded off, forming a_ cylindrical 
hinge which fits in the seats as indi- 
cated in Fig. 1. The brass rods en- 
gage the inner ends of the hinge 
seats and prevent any lateral motion, 
while at the same time the plate may 
be instantly removed and_ replaced 
without disturbing any adjustments 
The hinge requires no adjustment ex- 
cept that on deep molds, such ‘as the 
one shown in Fig. 11, the lugs are 
carried back a sufficient distance to 
give the draft to the plate. 


is 


hinge 


one of 


proper 
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FIG. 


With this form of plate hinge, no lugs 
with holes engaging pins in the drag 
are necessary, as in the case of the 
old hinges, which are shown in Figs. 
S$ and 7. The new form of hinge is 
just as suitable for irregular-shaped 
plates and cut flasks as it is for flasks 
with straight partings. Fig. 9 shows 
a plate adapted for use in a cut flask 
fitted with the improved hinges. If 
it is desirable to have the cope lift 
from the drag in a vertical direction 
for a few ifiches, the hinge may be 
upset; that is, its axis is raised above 
the line of parting between the cope 


and drag. 


The Flasks 


Wooden flasks of 


are 


extra heavy con- 
used. The flask, shown 
in Fig.. 1, is 19 x 23 and is 
built of 1'%4-inch pine or fir. 
The joints instead of being nailed are 
halved together, this 
very 


struction 
inches 
yellow 


form of 
stiff. In order 
to make the flask still more rigid, the 
and stiffening 
the thus 
formed, as shown at B, Fig. 1. 

Grate 


con- 


struction being 


sides are extended 


blocks are nailed in corners 


bars are molded with a 
hinged match-plate in a 19 x 23-inch 
flask in the manner illustrated in Fig. 
1, there being four bars in each mold. 
Formerly these molds were made on 


but it found 


be made on 


. molding machine, was 
that 


this 


better time could 
molding it on 
the 


made 


particular job by 
the 
These m 


manner shown in 


olds 


the floor in 


illustration are 


by an unskilled man in an average 
time of ten minutes each. 

Fig. shows one of the most dif- 
ficult plates molded in this shop, this 





FOR 


4—MOLDING MACHINE USED 


Tac FOUNDRY 


SNAP FLASK WORK WITH A 


being a large range top, measuring 


32 x 38 inches. These plates must be 
accurate in size and are permitted to 
deviate only very slightly from a true 
the 
polished. 


surface is 
The 

found so 

that 


these castings are now 


plane because whole 


ground and hinged 


match-plate has been accu- 


rate in operation very tew of 


lost. The mold 


is poured through four runners, R, 


ig. 2, there being one at each corner. 
The nature of the gates is clearly 
shown on the match-plate which ap- 
pears at the left of the mold. The 
finished casting is shown at the right, 
lig. 2. This mold is now being made 
with a small deadhead in the center. 


The latter is cast with one sprue and 


FIG. 


5—A FLOOR OF SNAP 


FLOOR OF MOLDS IN THE 


FLASK WORK, 








FOREGROUND 





The 


found 


is gated as shown at G. man- 
that 


deadheads interfere with the speed of 


agement of the plant has 
production and as fast as possible they 
The 


manner 


eliminated 

this 
molded in separate flasks by men who 
skilled in 


are heing castings 


formerly made in are 


have become exceptionally 


making these sections. 


Facing Used 


In order to produce a clean casting, 


which is smooth, true and free from 


blemishes and to avoid a large amount 
of printing-back, a special facing has 
This is 


consisting of 


been devised. a one-bag mix- 


ture ordinary plumbage 


mixed with fine parting sand. It 1s 





SHOWING ONE OF THE MATCH- 


PLATES EQUIPPED WITH OLD STYLE HINGES 





\ COMPLICATED MOLD 


MADE BY 


Tae FOUNDRY 


THE USE OF A HINGED 


MATCH-PLATE 


dusted on the plate before th 
is shoveled into the flask 

erally been found that it 

sary to print-back 

shows two 


flask 


Fig. 3 


in a 16 x 26-inch 


has a separate runner and riser. 


match-plate used in the productio1 


] shown at the right 


this mold is 


? 


Fig. 3, and one of the finished cast 


setting-up this 


ings is at the left.. In 


work it has been found desirable t 


print-back in order to neatly repro 


duce the scroll-work on the pattern 


lap Flask Work 


\ floor ol 


er with 


togeth 


flasks 


match-plates is shown in Fig. 5.) Snayq 


snap flask work, 


one of the snap and 


FIG. 7—MATCH-PLATE 


CONTAINING 


are used in this shop wherever 
. 


possil 


ye in order to reduce the amount 
of equipment required, but have been 
ound applicable only to open castings 
such as the one shown at C, Fig. 5, 
where the outward pressure on the 
There also be 


is limited. must 


center contacts to support the 
held 


skeleton frame and clamp sup- 
plied by the 


“Ope These molds are together 
with 
Graf Molding Device Co., 
and no used. 


Louisville, weights are 


Steel as shown in Fig. 5, are 
The 
are rolled up and handled exactly like 
tight flask that the 
flask is unsnapped and removed when 
the mold is The 
high 


bands, 


used to prevent runouts. molds 


molds, except 


completed. casting 


shown in Fig. 5 is a closet 


bracket, together with a back guard 


TWO WALL REGISTER FRAMES 
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corner bracket, which is deadheaded 
The flask is 16 x 25 inches. 

The draft fronts shown in Fig. 6 
are molded in 18% x 25%4-inch flasks, 
and although these molds are rather 
dificult to make they are put up by 
an unskilled man, after some practice. 
at the rate of six per hour. The mold 
has two sprues, S, Fig. 6, each of 
which communicates with the casting 
through five gates, as shown on the 
qatch-plate in the background. 

Fig. 11 is a water pan for a fur- 
nace and on account of the depth 
of the mold the plate hinges are set 
back some distance. By the use of 
the hinged match-plate, the price per 
piece for this mold has been reduced 
from 16 to 10% cents. 

A wall register frame, 8 x 12 inches 
in size, is shown in Fig, 7, there be- 
ing two patterns on this plate. This 
mold now pays 11 cents where former- 
ly, when molded by the old method, 


the rate was 20 cents. Special atten- 


FIG. S—MATCH-PLATE CONTAINING. TWO 
CLOSET BRACKETS AND TWO TEA 
POT STAND HOLDERS 
feather edges 
shown on this plate; these are pro- 
duced and without 
The method of gating this mold with 
two sprues and H-gates is 
illustration. 


tion is directed to the 


accurately loss 
shown 
clearly in the 


Volding Miscellaneous Plates 


Fig. 8 shaws a high closet brack- 
et and a teapot stand holder molded 
in a deadhead. This mold is 24 x 25 
inches and the price per piece is now 
12 cents. whereas it formerly 
21 cents. A wood extension front 
with two patterns on a plate is shown 
in Fig. 9. This is an irregular-shaped 
plate and is molded in a cut flask, 16 
x 24 inches in size. In spite of its 
rather awkward shape it has been 
found that a man can easily earn a 
good day’s wages at a piece price of 
6 cents, using the match-plate shown 
in Fig. 9. Under the old method the 
piece rate was 12% cents. 


was 














March, 1912 
Fig. 10 shows an air-tight stove 
top molded in a 20% x 27¥%-inch 


flask. The plate is shown at the left 
and the finished casting at the right. 
This job is now molded in 10 min- 


utes by an unskilled laborer. Special 
attention is directed to the method 
of gating this pattern. One runner 
extends down to the center of the 
pipe collar, where it connects with the 
casting through four gates, G. An- 
other runner connects with the circu- 
lar gating arrangement shown at JM. 


These gates are so formed that they 


may be removed from the casting 

with a light blow of the hammer. 
Volding Machine Work 

Some of the lighter work in this 


shup is molded on machines and Fig. 
4 shows 
the production of 

One 


a modern machine equipped 
fire-door lin- 
160 of 
molds per day, each one being 14 x 


At the 


for 


ings. man puts up these 


16 inches in size. 


extreme 





FIG. 9—MATCH-PLATE CONTAINING TWO 
EXTENSION FRONTS 

left in Fig. 4 is shown a 7 x 12-inch 

register face, which is molded in a 


14 x 18-inch flask on a machine at the 
rate of 145 per day. The riddle holder, 


H,. Fig. 4, 


has proved to be a great 
convenience to the molder. The gen 
eral convenience and handy arrange- 


ment of the molders’ booth are clear- 
ly shown. 


Annual Bonus 
In order to encourage steady work, 
the McClary Mfg. Co. pays to each 


man whe has been in its employ for 
a year continuously, a lump sum equal 
to 5 per cent of his earnings for that 
year and the year in- 
creases his piece rate by 5 per cent. 
In order to 


during second 


further 


encourage com- 
petent men to stay with the com- 
pany, an extensive lunch room _ has 
been fitted up at considerable ex- 
pense, where lunches are served at 
absolute cost. The men can _ take 
advantage of this convenience or not 


TAE FOUNDRY 


MATCH-PI 





ATE FOR AIR-TIGHT STOVE TOP, SHOWING THE 
METHOD OF GATING: THE CASTING IS AT THE RIGHT 
as they choose. They may bring the plate, generally inch \fter the 
main portion of their lunch, supple- frame is in place, four strips of wood 
menting it by hot’ soup, tea or coffee of the same thickness are nailed on 
obtained at the lunch room, or may the edges of the flask and the opening 
get a complete lunch at the plant between these pieces of wood and 
the frame is filled with sand and 
Vaking Ma es struck off with a straight edge. The 
frame and pattern are then withdrawn 
When making match-plates, the pat from the mold and the latter is gated 
terns to be plated are put in flasks) jn the usual manner The cope 1s 
large cnough to allow 6 inches of sand then replaced and the plate is read: 
all around the outside. In making for pouring. By this process it will 
the plate the mold is rammed in the be seen that the c ype and drag are 
same manner as when an ordinary separated by an amount equal to the 
casting is to be made \fter it is thickness of the plate. The plates are 
completed a skeleton frame, which made of a mixture consisting of five 
is cut to conform to the outline of parts aluminum, one part zine and 
the plate is placed around the pat- one-half part bismuth. The aluminum 
tern while the latter is in the mold) and zine are melted first and the 
This frame is of the same thickness bismuth is added to the molten mix 
as the desired thickness of the match- ture. 


FIG. 


1I—A PLATE CONTAINING 


OF THE NEW HINGE 
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Hot Cyanide Copper Solution 


By Seymour W Rowsbar 


MONG the most useful solutions 
A used in plating plants are the 
‘ cyanide copper and brass. Near- 
ly every plant, large or small, has a 
copper solution 
another. A_ large 
are still the 
though the advantages of the hot so- 
lution 


for one purpose or 


number .of plants 


using cold solution, al- 


are apparent. Many platers 
make a copper sclution according to 
a certain formula and expect perfect 
results on all work and 
under all 


mistake. 


classes of 
This is a big 
Usually, a hot 
operated at 10 


conditions 
copper so- 
lution is degrees 


with sufficient free cyanide 


the 
produce 


saume 


anodes clean. Such a 


beautiful 


to keep 
bath will 
on sheet 


deposits 


metal, wrought iron. or 
advise 
bath 


any 


iorged steel, but we do not 
the 
when plating 


of the 


use of such a concentrated 


cast ‘tron, lead or 


softer metals. 


Hot Copper Bath 


It is really wonderful what can be 


accomplished in a hot cyanide copper 
bath with a density of only 2 degrees 
Baume. Gray iron castings may be 
given a deposit of several hours’ dura- 
and 


gas 


tion using moderate current, 
A firm building 
plated the cylinders 
coat of copper. The 
cylinders first were plated in a cold 
cyanide bath and 
bath. The bath 


degrees Baume 


finish perfectly. 
engines nickel 
over a heavy 
then in an acid 
operated at li 
usually 6 


was 
and 
The work blistered badly; 
dii- 
ferent proportions with no better re- 
sults, until finally the bath 
15 degrees Baume. After reducing 
the density of the bath to 5 degrees 


volts 
was used. 
metal and cyanide were added in 


was. at 


Baume, and placing a coil in 
the the and 
the cylinders were finished in splendid 


condition by the use of 4 


steam 
tank, blistering ceased 

volts. In 
the average shop the work is not con- 
fined to line the 
which emergency 


one and solution 


will meet 
valuable. A 
copper solution fills 

as copper deposits are 
The frequent use of bis 


every 


is the most low density, 
bill as 


concerned 


hot the 
far 


wphite of soda 


is very often productive of troubles, 
the cause of which are blamed on 
almost anything except the soda. In 
fact, if the addition of carbonate of 
copper is not too frequent and elec- 
trolytic copper anodes used exclusive- 
ly, the use of bisulphite of soda may 
The oc: 
casional use of carbonate of soda will 
beneficial reduce the 
amount of cyanide of potassium neces- 
sary to keep the bath normal. 


be dispensed with entirely. 


prove and 


Low Copper Solution 


A low density copper solution will 
throw better than a solution of 10 to 15 
degrees Articles which 
hollows, or 


Jaume. have 
projections and 


dentations, 


deep in- 
may be uniformly plated 
in a hot cyanide bath of 2 or 3 de- 
exrees Baume without burning or over- 
plating the projections while endeav- 
oring to reach the low spots. Where 
a copper bath is required to meet the 
demands of both a strong and heavy 
deposit, the low density solution is 
capable of doing the job. 

To prepare a good low-density solu- 
tion, proceed as follows: For a 
gallon solution begin by dissolving § 
pounds of cyanide of potassium in 1 
gallons of cold water; when dissolved 
add 3 pounds of carbonate of copper 
in plastic form and stir well. If 
cyanide does not dissolve 
and the solution remains 
cyanide to produce an amber- 
colored solution. Certain grades of 
cyanide will not take up the carbon- 
ate readily; therefore, more may be 
required, but if good grade of cyanide 
is used, the extra addition will not 
After the solution is 
clear, add 3 pounds of carbonate of 
soda of good quality, stir well and 
then add about 1 pound of carbonate 
of copper, or just enough to darken 
the color of the solution; then add 
the remaining 15 gallons of water and 
boil for about 30 minutes; use electro- 
lytic copper anodes and keep the bath 


at about ? 


25- 


the 
the copper 
black, add 


more 


be necessary. 


or 3 degrees specific grav- 
itv. When replenishing the bath use 


a brown, glazed stoneware pitcher 


or 1 copper dipper of rather deep 


pattern; place in the pitcher about one 
pound of plastic carbonate of copper 
and fill. two-thirds full of water, add- 
ing about one pound of cyanide of 
potassium and stir vigorously. The 
solution will at once become hot, and 
if it does not boil over in a few sec- 
onds, add a small quantity of cyanide. 
The pitcher should be held over the 
tank containing the copper solution 
so that the mixture will not be wast- 
ed. After a few trials the quantities 
may be judged quite accurately and 
the solution can be brought to the 
boiling point without delay. This 
method enables the plater to replenish 
the bath at any time and permits him 
to proceed with the use of the solu- 
tion immediately. 


Method af Adding Cyanide 


The usual method of adding cyanide 
or carbonate makes it easy to add 
too large a quantity of one or the 
other, unless one makes his additions 
entirely by weight. The method here 
described does not permit an oOver- 
dose of either and, consequently, the 
balance of the solution is not 
turbed. When additions are made sep- 
arately, the bath is rendered sick and 
works irregular for some 
reason additions are generally 
made at the end of the day’s work 
If for any the bath must be 
allowed to settle after being stirred, 
a pail of cold water distributed over 
the surface of the solution wil! great- 


dis- 


time, for 


which 


reason 


ly hasten the clearing. 
copper 


A hot cvanide 
operated at 10 
free of 


solution de- 


grees Baume, bisulphite of 
if kept properly balanced, 
produce far better results than a cold 
bath at any density. "We admit that 
the bisulphite of 
deposit softer 
than obtained, but 
if the properly regulated 
a low density solution will not require 
this addition to 


soda _ will, 


judicious use of 
render the 


otherwise be 


soda will 
can 
current is 
obtain a_ soft de- 
posit. 
As the 


tional to 


deposit is directly propor- 
the current flowing through 
the bath, it is very important that 
the plater should the 


know amount 
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of current that is passing through 
the solution. Hot copper solutions 


should not be kept heated above 120 


or 150 degrees Fahr. For those who 
prefer a more concentrated solution, 
we can recommend the new triple- 


salt, Trisalyt, for uniformity 
while the preparation 
of the bath is very simple. For a 
bath of 25 gallons use 10 pounds 
of copper Trisalyt and 25 gallons of 
cold water. This bath should be used 
at a temperature of 75 or 80 degrees 
'Kahr., with a voltage of from 3 to 
34, depending on the metal 
plated, the distance from the anodes 
to the work being about 6 inches. The 
amount of copper Trisalyt 
doubled in order to obtain quicker re- 
sults. The electrolytic 
per anodes is also advisable and if 
they become coated with a_ heavy. 
green slime, the addition of cyanide 


plating 
and economy, 


being 


may be 


use of cop- 


of sodium is required. Owing 
to the high chemical purity of 
the salts. the cathode draws more 


anode and, therefore, 
the life of the bath is greatly in- 
creased. Any cyanide copper bath 
may be replenished with copper ‘Tri- 
salyt, the amount required depending 


freely from the 


on the deplenished condition of the 
solution. 
Copper Carbonate 
Copper carbonate is usually em- 
ployed by the average plater when 


making a bath or maintaining its me 
tallic strength. Therefore, a few words 
manufacture 
known quantity of 
sulphate of copper in hot water in a 


as to its may be o! 


value. Dissolve a 


barrel. Care should be exercised to 
dissolve all of the sulphate. In an- 
other barrel dissolve about 2 pounds 


of carbonate of soda for every pound 


of copper sulphate dissolved in the 
first barrel. The barrel containing 
copper sulphate should not be more 
than one-half full at this stage. Then 
add the soda solution to the copper 
solution, a small quantity at a time, 
stirring constantly to facilitate the 
escape of carbonic acid gas. If to 


much soda solution is added, the sud- 


den liberation of large quantities of 
the 


over the top of the barrel. 


mixture to bot 
The 


hot as 


gas will cause 
solu- 
the 


precipitate is then dense, settles rap- 


tion should be used when 


idly and is easily and quickly washed 


When the chemical reaction § sub- 
sides, no more soda should be added 
but the barrel should be filled with 
clean. hot water, and the contents 
should be stirred thoroughly and then 
allowed to. settle The barrel now 
contains carbonate of copper and sul 
phate of soda. Syphon off the cleat 


Tae FouNDRY 


which is of no and fill 


sti 


value 
hot water; 
well and allow to settle; then syphou 


liquid 


the barrel with clean 
off as before; repeat the washing op- 


eration several until no 
the clear 
thorough, final 


cold Aiter 


times, or 
trace ot 
liquid; 


soda remains in 


then give a 


washing in clean, water. 


the water is removed, place the car- 
bonate upon a cloth tacked to a 
frame, to form a strainer. After a 
few hours, the surplus water will 


drain off and the carbonate is ready 


ior use. The carbonate kept for fu- 


ture use may be covered with water in 
a jar, or, if used within a few wecks, 
it will remain plastic if kept in cov- 
ered crock. 


Occasionally a plater desires to pro- 


duce a_ bright copper deposit, but 


sodas are treacherous when used as 


brighteners and require great 


the 
produces a 


care 
them in just 
The 


deposit of nearly a buffed appearance 


to maintain proper 


condition. following 
and may be used in any ordinary cya- 
nide copper solution: Caustic potash, | 
lead, 10 


potash 


carbonate of 
the 
quarts of 


pound, and 
caustic 
hot then 
add the carbonate of lead slowly, stir- 


ounces. Dissolve 


in about 6 water, 
residue remains 

off the clear 
as the brighten- 
When using this liquid, add 
only a very small quantity to the bath 


ring constantly. If a 


after standing, pour 
liauid, which is kept 


ing fluid. 


QI 


which is stirred while plating a piece 
of work. 

Too will 
duce a dull color, which is sometimes 
dificult to From 4% to 5 
volts may be employed and the bath 
may be operated as 
If the deposit 
small amount of 


much lead solution pro- 


remedy. 


hot as desired. 


dull 


caustic 


shows spots, a 


potash dis- 
small amount 
of cyanide of potassium, will restore 
the bath to its normal condition 
When using a brightening agent in a 
copper bath, it is 


solved in water with a 


well to remember 
that, as in all other solutions, a bright 
deposit is thinner than 
a deposit from a bath not containing 
brightening agents. 
copper deposits, 
protection 


necessarily 


For really good 
where durability or 
the 
primary object, the use of brightener: 
should be avoided 


against corrosion is 
Some platers oc- 
casionally add a quantity of brass so- 
lution to the cyanide copper and 
claim to keep the density of the brass 
solution the same _ without 
waste and thereby avoid extremes in 


always 


the color of the copper deposit. An 
excess of brass solution will result 
in a very patchy deposit entirely unfit 
for ornamental purposes. Sheet cop- 
per when used as an anode in a hot 
copper bath is productive of many 
difficulties. The electrolytic anode 
will give the best results in any cop- 
per bath. 


The Sherardizing Process’ 


By Thomas Liggett Jr 


ARLY in this century, the Brit- 
IE, ish admiralty started an investi- 

gation on case-hardening. Dr. 
Sherard Cowper-Cowles was doing 
work along this line and had been 
trying case-hardening with a_ great 
many different substances. One day 
he procured some zine dust. He car- 


ried out the case-hardening operation 
at a temperature less than 788 degrees 
the melting point of zinc; 
material dust had 
he took the material out 


lahr., or 


aiter the and zine 


become cool 
and found that it had a zine coating. 
This was something entirely new, in 
other taking 


a zine 


words, a piece of steel 


coat at a temperature below 


the melting point of zinc. After very 
tests, it 


the 


thorough and exhaustive was 
that 


derlying metal better protection from 


found this coating gave un- 


corrosion than the well known hot or 


electro-galvanizing. The process was 

called sherardizing, the term being 

derived from Dr. Cowle’s given name 
The apparatus necessary to install 
*Presented before the Philadelphia Four 
! s Association 


a sherardizing plant is very flexible; 
by this I mean the plants are built to 
treat different material. 
For instance, a plant designed for 
bolts, nuts, small castings, etc., would 
not be suitable for pipe. 
tial 


classes of 


The essen- 
apparatus for a_sher- 


ardizing plant is an oven large enough 


necessary 


to receive retorts, and these retorts 
are built to receive the material in 
tended in the most economical man 


ner. The largest retorts in use today 
have been installed by the Mark Mfg. 
Co., of Chicago. They are 26 inches 
in diameter and 23 feet long and are 
designed for merchant pipe. Some 
of the licensees have rectangular box 
es. These are used 
lath. The number of drums 
or retorts which are used at one time 
depends on the requirements, 
and the ovens are built accordingly. 


The retorts are 


for sheets and 


metal 


daily 


loaded with material 
and zinc dust or dross and run into 
the oven, and heat is applied. Any of 
the common fuels will answer. The 


only thing to be sure of is that the 
oven has a uniform temperature. The 





retorts are left in the oven for a cer- 
tain length of time at a constant tem- 
perature and then removed. When 
they can be handled, they are opened 
and the material and dust are dumped 
om a screen or grating. The dust 
falls through and is ready to be used 
again and the material is finished, be- 
ing covered with a continuous, uni- 
form coating of zinc iron alloy, with 
a very thin layer of metallic zine on 
the surface. No matter how irregular 
is the shape of the material, it has a 
uniform coating and everything is re- 
produced, which is not the case in 
either electro or hot galvanizing. In 
electro-galvanizing the hollow places 
are not coated, and with hot galvaniz- 
ing, threads or hollows are filled and 
flaws are covered. 


Zinc Dust Used 


The zinc dust which is used in the 
process is a secondary product from 
a zinc smelter and is recovered in the 
flues. The dust is composed of from 
85 to 92 per cent metallic zinc, about 
7 per cent zinc oxide and some other 
impurities which are not in sufficient 
quantities to work any injury. Zinc 
dross also can be instead of 
dust and it has its advantages. It is 
the material which settles to the bot- 
tom of a kettle. After 
treating it, no.difficulty is found in 
pulverizing it so that it can be used. 

To date there 
theories 


used 


galvanizing 


been’ several 
the action 


which takes place in the drums dur- 


have 
advanced as to 
authorities in 


ing the process. Some 


England and a well-known authority 
in this country persist in referring to 
it as the 
is absolutely without foundation. 
do know that and iron, 
heated slowly together, have an affin- 
ity. for each other and some of the 
authorities claim that 
produced by a very 
action. 
what 

The 
known: 

If metallic content in the dust 
is kept constant we will get on same 
class of miaterials 
under the 
of treatment 


vapor This theory 
We 


when 


process. 
zinc 
this affinity is 


magnetic 
not 


slight 


However, we are sure 


the action is. 


fcllowine facts, however. are 


zinc 


equal weights of 


coating, same temperature 


and time 
Zine does not begin to deposit until 


the material has reached the tem- 


perature at which magnetic oxide of 


iron appears. 
with 
sherardizes with difficulty 


The 
is a true zinc iron alloy 


Iron which oxidizes difficulty, 
mentioned 


We 


iron 


coating, as before, 
believe 
that the magnetic oxide of 
the 


iron by 


which 
forms on 
metallic 


material is reduced to 
the contact of 
which alloys with the excess zinc and 


zinc, 
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exactly replaces the film of magnetic 
oxide first formed. 

The continuity of the 
coating, when properly applied, is 
equal to and in the majority of cases 
superior to the hot galvanized coating. 
While it is true, under the microscope 
the 
fissures; these 


zine dust 


iron alloy shows cracks or 
such minute di- 
mensions that nothing can get through 
to the underlying metal. The ad- 


herence of this alloy is very tenacious 


zinc 
are of 


Durability of Coating 


The durability of the alloy coating 
is great, although it is a little more 
brittle than pure zinc and 
slight tendency to flake if 
through a sharp angle. The 
which is exposed after the flaking 
is still resistant to corrosion, which 
shows that the underlying metal is not 
exposed. The resistance of the alloy 
to corrosive agencies is much greater 
than with the zinc coatings. Sherar- 
dized, hot galvanized and electro-gal- 
vanized articles were subjected to a 
20 per cent solution of sulphuric acid. 
The hot galvanized sherardized 
samples had the same weight coating 


has a 
bent 
metai 


and 


and the electro-galvanized were some- 
what lighter. 
are given herewith: 


The results of the tests 


Weight of 

coating, 

ounces per 

square foot. 
1.07 


Minutes 
Coating. in H, SO, 
Sherardized 70 
Hot galvanized 23 1.07 
Electro-galvanized stat 0.62 


This shows that while the sherar- 
dized coating has more iron in it than 
the hot galvanized, it will resist cor- 
rosion over three times as long as an 
equal coating of hot galvanizing. Prac- 
tically the results have been 
obtained in England, where it is 
claimed that one-half ounce of 
ardized coating per square 
equal to 14% ounces of hot galvanizing 
The claim that pure metals are more 
resistant to corrosion than impure 
metals is borne out by these tests. The 
alloy, which is a definite homogeneous 
compound and pure, in that it 
haves as a single metal, is more re- 
sistant to corrosion than the hot gal- 
vanized coating. The reason for this 
is that the impurities in the latter 
afe not alloyed together and conse- 
quentiy form local couples. 


same 


sher- 
foot is 


be- 


A metallic coating to be protective 
must be electro-positive to the under 
lying metal. While there 
“electro-positive-to-iron” 


are several 
metals, zinc 
is the only one that it has been found 
commercially possible to use. Some 
authorities claim that the more elec- 
tro-positive a metal is the better pro- 
tection it gives, but this is disproved, 
as metallic calcium or sodium are not 
protective metals, yet are much more 
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electro-positive to iron than is zinc. 
This galvanic property becomes usc- 
ful when the coating is broken and 
the underlying iron is exposed to cor- 
rosive agents. The surrounding pro- 
tective coating becomes the anode and 
the galvanic current flows from the 
surface to the exposed iron, which is 
the cathode. It is this cathodic 
rent which prevents the corrosion of 
the iron. A coating which protects 
galvanically does so at its own 
pense, as the takes place 
at the anode. The more electro-posi- 
tive a metal is the more rapidly it 
will corrode, as there is more current 
flowing. , Therefore, the the 
potential of the coating metal is to 
the underlying iron, the slower will 
the protective coating be corroded. 
From this it is evident that the sher- 
ardized is more resistant to 
corrosion than either the hot or elec 
tro-galvanized, as its potential is about 
U.25 volts compared to 0.53 for hot 
and (0.502 for electro-galvanizing. The 
appearance of a newly sherardized 
metal varies from a_ satin 
silvery color to that of dull zinc. Ow- 
ing to the iron in the coating, it often 
turns yellow after a short 
This has 
some of 


cur- 


ex- 
corrosion 


nearer 


coating 


piece of 


exposure. 
mistaken 
highest 


been for rust by 
the authorities on 
corrosion in this country. 
Testing Sherardized Material 

has been considerable discus 
sion regarding the proper method or 
The test 
most frequently used is the Preece or 
copper sulphate method. This con- 
sists of immersing a piece of galvan- 
ized standard copper 
sulphate solution for one minute, then 
washing in clear water and drying 
This is repeated 
four times and if there are no bright 
metallic copper deposits, the material 
is accepted. The standard solution 
is one specific at 65 
is 1.186. It is prepared 
copper sulphate in wa- 
an excess of cupric ox- 
added. This solution is 
filtered and the specific gravity 
made 1.186 at 65 degrees Fahr. 
The trouble of testing sherardized 
material by this that if 
the material is waste a 
burnishing The 
that the sher- 
being an alloy, the 
copper is deposited more slowly and 
is more adherent than that which de- 
posits or hot galvanized material; 2s 
the 
affords a 


There 


testing sherardized material. 


material in a 


with cotton waste. 


whose 
degrees Fahr. 


gravity 


by dissolving 
ter, to which 
ide has been 
then 


method is 
wiped 
takes place. 


with 

action 
this 

ce ating 


reasons for 
ardized 


are 


sherardized surface is rough it 
foothold for this copper 
and the waste rubbing the top bur- 
nishes the that instead of 


cleaning the surface as the specifica- 


copper so 
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intend, the deposit is rubbed 
the object. With further dip- 
ping, the copper deposit thickens, and 
those not. thoroughly familiar with 
this action will decide that the coat- 
ing has failed. To overcome. this, 
it is always best to use a stiff bristle 
brush and = scrub lightly 
using waste. 

The alloy coating dissolves slower 
in the standard copper sulphate solu- 
tion than either hot or electro gal- 
vanizing. It has been found that the 
sherardized or zinc alley coat- 
ing loses 0.005 ounces per square 
foot per dip; hot galvanized, 0.068 
ounces per square foot per dip, and 
electro-galvanized articles 0.067 ounces 
per square foot per dip. This is an- 
other evidence that a_ sherardized 
coating will withstand corrosion bet- 
ter than either hot or electro-galvan- 
izing of equal weight. 

The sherardizing process is partic- 
ularly well adapted for treating cast- 


tions 


onto 


of 


instead 


iron 


ing As previously mentioned, the 
surface of the casting is exactly re- 
produced. As the heat is applied 


Tae FOUNDRY 


and the material is cooled 
slowly, all strains are relieved and the 
operation to anneal the cast- 
ing. This, in contrast to the treat- 
ment the material is given in the hot 
about 85 
treated, due to 
the 
ings so suddenly and then cooling at 


about the same speed. 


slowly 


serves 


process, which crystallizes 


per cent material 


raising the temperature of 


Ot 


cast- 


In summing up the sherardizing 
process we find it has the following 
advantages: 

As compared with the electro-gal- 


do 


as carefully. 


vanizing process, cleaned articles 
not have to be handled 
The same weight coating custs 
about 15 per cent more by the electro 


of 


process, due to current cost and extra 
wear on anodes. 

The cleaning or pickling is the same 
as for hot galvanizing, but no flux is 
used. 

coating one-third 
galvanizing 


A sherardized 
heavy hot 
the same protection. 


as 


as will give 


There is no great waste of skimmings 
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It has been found that 
about 30 per cent of the charge 
duced to this 


l per cent ot 


and dross. 


) i hie 


waste, while less than 


the dust is lost. 


Che oven is heated only when us- 


ing the process, while a galvanizing 


kettle must be kept hot 24 hours a 
day. 
The sherardized coating, being a 


true zinc iron alloy and consequently 
free from local couples, is, more resist- 


ant to acids and corrosion than the 
impure spelter found on a hot gal- 
vanized article. 


The sherardized coating reproduces 


exactly the articles treated, making 
recuttine of threads unnecessary. 
while it is necessary to cut off the 


protective coating to get the threads 


to fit on the hot galvanized articles 
If either hot or electro-galvanized 
coating is broken, rust forms and 


creeps between the zinc and iren, and 
i short time the entire 
coating, while if the sherardized coat- 
ing is broken, rust forms at the break 


mia destroys 


ind no further action takes place. 




















Discussed by Practical 


Difficulties With a Nickel Solution 


One of nickel solution which 
we have gives a deposit which I am 
to color. I have tried to fix it, 
but thus far have been unable to do so. 
tlow do you account for this? 

Your apparently alka- 
line. If you use ammonia or replen- 
the bath double nicke! salts, 
will alkaline 
nickel used 


safer 


tank 


unable 


solution is 


with 
to 

Carbonate 
the 
salts 


ish 


you have beware of 


conditions. of 
to 


single 


reduce acidity is and 


nickel will not introduce 
the ammonium sulphate when not re- 
quired. The single salts being purely 
metallic, they are cheaper in the end. 
When the bath to 
poorly, add 1 common 
to gallon and to 
silvery to the 
ounces of boracie acid to each 


The color 


conduct 
salt 
out a 
add 2 


gallon. 


appears 
ounce of 
each brine 
tone deposit, 


surface should then very 


easily. We would also advise looking 
over the anodes in the tank, possibly 
some 
been giving off metal. 
after long suspension 


are very hard and have not 
Such an anode, 


in a_ bath, 


liable to render the entire bath faulty, 





is 


furry sur- 
B@l, sand blast or scrape the 
to further 


the deposit possessing a 


lace. 
surface avoid annoyance. 
Transfer of Ink Prints 

I am endeavoring to construct a 
stencil design by using portions of car- 
toons and newspaper I use the 
stencils in etching on metals and would 
like to obtain a hint as to how to make 
will transfer ink 


cuts. 


a solution which 
frints. 

lor your purpose dissolve one bar 
of common soap in one gallon of wa- 
then pint of turpentine; 
stir well and allow to stand 12 hours; 
after again stirring the solution, bottle 


ter, add ly 


immediately, when it will be ready for 


use. 


Wood Polishing Wheel Difficulties 


trouble with 
The leather be- 


comes loose and the emery fails to re- 


We 
wood polishing wheels. 


have conside? able 


main in good cutting condition. 
When attaching the leather, be sure 


that both the wood and the leather are 


Men 


at least warm. Use the best glue ob 
tainable and apply only a few inches 
at a time. Tack one end of the leath- 
er and stretch it the limit. Tack 
it to the wood with wooden pegs and 
give the wheel ample time to dry. 
Never dress with thick glue 
as it will not permit the emery to 
form a solid, compact mass. The 
emery must be embedded in the glue, 
not merely held at Do 
not allow the glue yet it 
should be used hot and liquid. Glue 
at the point. 
Wood and leather 
boiling 


to 


wheels 


One point. 
to boil, 
deteriorates boiling 
not 
consequently 


withstand 
it 


will 
dam- 
If the 
wheel is cold, the glue will be chilled 
and will of penetra- 
The emery should be kept in 
cast iron troughs and should be heat- 
at least the temperature 
as the glue, or even hotter. 


water, 
ages the surface of the wheel. 
its 


loose power 


tion. 
ed to same 
To pre- 


vent any failure of the glue adhering 


because of grease on the surface of 
the wheel, use a small amount of 
slacked lime on the wheel before 
redressing. 


Ormulu Gold Finish 


We are making castings in slush 
molds from an alloy containing 90 
parts of lead and 10 parts of antimony. 
We would like to finish them a dead 
yellow and would like to know how to 
proceed, 
Ormulu gold is the finish to whicl 
Cut down the surface with 
sand 


an altoy. 


vou refer. 
tripoli or buff, as is 


with such 


customary 
Strike in a cya- 
nide copper bath, wash and then give 
a one-half to one hour deposit in an 
bath 
immerse in boiling water, allowing it 
to dry and When 
quickly through a_ slow-acting, 
bright 


acid (copper). Wash again and 


cool. cold, pass 
acid 
the 
Then give 


a slight deposit in a bright brass bath 


dip, which will produce 


dead or ormulu surface. 


to obtain a yellow surface; wash 
again and gild for about 20 or 30 sec 
Wiaash 


and carefully dry by using plater’s com- 


onds in a hot gilding solution! 


pound solution, followed by the use of 


clean cloths or clean boxwood 


dust. 


SAW 
If there are high portions to be 
brightened, they should be burnished 
by hand; protect the finish by 


ing 


spray- 


with a transparent lacquer. 


Heavy Brass Deposit 


We 


such as 


manufacture automobile parts 
gear change 
columns, etc. The lev 
ers are forged steel and are brass plat 
ed, We the 


1%4 to 2 volts; 


solution is 


hand brake and 


levers, steering 


wor k 
the 


stands 10 


have been running 
hours, using 3 to 5 
cold and the bath 
Baume; the distance 
the cathods is 10 


often of 


the 
L hie 


md 


degrecs from 


anode to inches 
deposit is 


frequently blisters. 


various colors 
To obtain a heavy brass deposit on 


such parts as you mention, automo- 
bile makers, turning out the best plat 
ing today, run the work not less than 
8 hours 
The 
1 to 1% hours sufficiently to 
the scratch this 


very 


with frequent scratch-brush- 


ing. work should matte in from 


require 
brush. In manner 3d 


dense, smooth deposit is ob- 


tained, requiring only a light buff. In 
crease the density of the solution to 15 


degrees Baume by the addition of zine 
and copper carbonates and use 5 volts 

The 
the 


safely to 6 inches. 


pressure. distance from. the 


anode to work may be reduced 
The color 
made uniform by adding free cyanide 
The 


in the 


may be 


absence of free cyanide results 


deposition of several colors 


work Use the bath 


about 8&0 


on one piece of 
slightly 
Kahr 

a current. 


warm ofr degrees 
The blisters indicate 
If the 


lower 


too strong 


1 


blisters form only 


on the portions of the work, 


Y 


small brass tube or inch rod, sus- 
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pended the cathode rod so as 
to hang horizontally about 2 inches be- 
low the will usually 


still allow a 


from 

work, prevent 
suitable 
the 


the blisters and 


current to be used to hasten de- 
posit. 


Cleaning Compound 


I am using what is termed rock 
fotash for cleaning work for plating, 
but at not act the 


work becomes can TI 


dees quickly and 


tarnished. How 


obtain better results? 

Add from 5 to 10 
mon resin to each 50 gallons of solu- 
tion to the 
also add 1 ounce of cyanide of potas- 


the 


ounces of com- 


assist in cutting grease; 


sium, which will prevent work 


from tarnishing. 


Removing Hard Enamel 

We are pleased with your new de- 
partment for platers and polishers and 
desire to take advantage of your query 
We 
steel wire rings used as automobile hub 
cap which 
hard cnamel. How 
them for plating? 

The 
method to 
be to 


column. have several thousand 


with a 


prepare 


retainers are coated 


call Wwe 


and 
the 
with steel punch- 
This 


will require about five hours; remove 


most effective 


enamel 


cheapest 


remove would 


tumble them 


ings in «a soda ash_ solution. 


and wash thoroughly and_ finish in 


The 
luster. 


leather meal. entire surface will 


have a uniform The rings can 
be plated by the barrel method, using 
still 


burnished in a 


solution on 
ball 


leather 


steel balls, or in a 


holders and bur- 


nishine barrel, or with meal 


and vienna lime. 


French Gold 


I would like to 
formula for a French gold. Where can 
copy of 


obtain Roseleur's 


i get a Roscleur’s work on 


plating ? 


Roseleur's formula for a. light-col 


ored gold, follows: Fine gold con 


verted into chloride of gold, 2% pen- 


nyweights; cyanide of potassium, 21% 


pennyweights; phosphate of soda, & 


ounces; bisulphite of soda, 1 ounce 


and gallon. Use at a 


180 


water, 1 tem- 


degrees Fahr 


This 


water 


peratire of about 


with a platinum anode. 


salt 


1tormu- 


la is known as a gold-col- 


solution and should be used ac 


cording | It 


oring 


produces the best r 


sults upon polished copper, as W 


has a tendency toward brassy 


tone- 
owing to 
The dark cOop- 
the 

You car 


on lighter colored metals, 
the bisulphite of soda 
per base 


producing a 


lends color to gold. 


beautiful effect. 
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only hope to obtain Roseleur’s book 
by advertising and by chance finding 
some one who wishes to sell his 
copy. The book commands a high 


figure. 


Black Nickel Formula 


I desire a_ black nickel formula 
which does require arsenic and 
which will produce a deposit which can 
be buffed. 

A very 
nickeling 


not 


black 
use of arsenic 
is made as follows: Double nickel 
salts, 6 ounces; sal-ammoniac, 4 
ounces; sulpho-cyanide of potassium, 
2 ounces; water, 1 gallon. Prepare 
the solution by dissolving the chem- 
icals, mixing well, then 
ounce of carbonate of copper in ™% 
ounce 26 per cent liquid ammonia 
and add to the solution. This should 
be thoroughly mixed. Use sheet brass 
anodes and a current tension of from 
2% to 3 volts. Too much current 
produces grayish streaks. On a pol- 
ished surface, the deposit will be a 
rich, deep black. After black nickel- 
ing, buff with a very soft wheel, using 
a good coloring polish. Then wash in 
benzine and dry in sawdust or by 
the use of cloths and lacquer. 


reliable formula for 
without the 


dissolve ™% 


Gold Bronze 


There are numerous alloys of copper 
that closely resemble gold, but the 
most perfect imitations are obtained 
by alloying copper and aluminum ip 
various proportions. An alloy of cop- 
per, 95 per cent, and aluminum, 5 per 
cent, resembles 18 carat gold; another 
alloy containing copper, 96 per cent. 
and aluminum, 4 per cent, is similar 
in appearance to 14 carat gold. A 
good imitation gold alloy that does 
not contain aluminum, consists of 
copper, 100 pounds, and antimony, 6 
pounds. Other alloys that possess a 
fine gold color follow: 

Copper, 95 per cent, and tin, 5 per 
cent. 

Copper, 90.5 tin, 6.5 


per cent; per 


cent, and zinc, 3 per cent 


Trade Note 
The works or §. 


Inc., Guilford, Conn., are handsomely 


S. Spencer’s Sons 


illustrated in a booklet recently issued. 
Chis 


by Isaac Stowe Spencer and his son. 


business was established in 1857 


the works 
conducted by the third gen 
this family. A 
operated 
varied 


Christopher Spencer. and 


are now 


eration of large foun- 


iry is for the manufacture 


of a line of hardware special- 


+ 


ties, 











The Early History of Copper and Its Alloys’ 


An Interesting Discussion of the Melting and Molding Devices 
Used by the Ancients for the Production of Alloy Castings 


HE discovery of metals, and not- 
T ably the application of copper 

and its alloys in Neolithic times, 
formed one of the greatest events in 
the history of human development, 
and exceeded in importance all other 
discoveries, as it.constituted the germ 
from which the civilization and cul- 
ture of the present has sprung. The 
order in which the metals became 
known was not the same in all parts 
of the world, as the various ores are 
capriciously distributed. The first 
metals with which mankind became 
aquainted were in all probability gold 
and silver, as these metals occur in a 


The extraction of metals irom their 
ores comparatively easy, and the 
pieces of the ring of 
stones that enclosed the domestic fire, 
would reduced to metal if 
accidentally embedded in the embers. 
The camp fire was thus the first met- 
allurgical furnace, and from it, by suc- 


is 


ore forming 


become 


fur- 
been 


modifications, the huge 
of the present 


gradually evolved. 


cessive 


naces day have 
The first 


shallow 


furnaces 
were in the 


hearth of the fire, and this cavity be 


simply cavities 


came gradually larger, by digging it 


deeper, or surrounding it with a waii 


of stones. In England, furnaces of 


By W Gowland 


the tin 
the slag instead of 
the writer 


manner as would pass into 
into the copper, 
experiments which 
completely disprove theories. 
The furnace used was a hole in the 
ground and the fuel, charcoal. A mix- 


ture of green carbonate and tin-stone 


made 
these 


was smelted in the furnace and an 
alloy of copper and tin containing 22 
per cent of the latter was formed. 


The experiment was repeated several 
times with the same result, and prov- 
ed beyond dispute that when copper 
together as 


in primitive times, bronze its formed. 


and tin ores are smelted 


In various parts of Great Britain and 





5 




















FIG. 1—TYPES OF FLAT BRONZE 
COLLECTION OF THE BRITISH 
native condition. According to an- 
cient writers, the momentous dis- 


covery that metals were contained in 
ores, was brought about by means of 
a great conflagation, which consumed 
forests covering the outcrop of metal- 
liferous veins, reducing the metals and 
bringing them to the notice of man, 
but there no grounds for 
inference. The discovery of metals 
had a more commonplace and humble 


are such 





origin, in the domestic fires of that 
by-gone age. 
“Abstract of the presidential address pre- 


sented at the general mecting of tie Institute 


of Metals. 


AXES IN 












THE 
MUSEUM 


FIG. 
COLLECTION 


this primitive description survived up 
the 17th the pres- 


ent time the furnaces for melting cop- 


10 century and at 


per, tin and lead ores still extensively 
employed in Japan, are mere holes in 
the ground as simple and rude as the 
the Bronze 


means employed in Age. 


Early Alloys Made by Direct Process 


The 


obtained 


early alloys of copper 
of 
smelted to- 
As it 
archaeologists 


this 


were 
by the reduction copper 


and tin ores which were 


gether and formed the alloy. 
has by 
that be 


been claimed 


alloys cannot made in 


TYPICAL E 


XAMPLES OF 
OF THE 


COPPER 
BRITISH 


CELTS IN 
MUSEUM 


THE 


other countries, founders’ hoards have 


been unearthed, consisting of worn 


out and broken copper implements, 


waste castings, and rough lumps of 


copper, apparently gathered for re- 


casting. The shape and structure of 
these pieces of metal indicate the 
manner in which they were formed, 
by the reduction of the ores with 
charcoal in a furnace formed of a 
small shallow hole scoped in_ the 
earth and about 10 or 12 inches in 


The ore and charcoal were 
placed alternately in layers, and the 
fire was probably urged by some form 


diameter. 








of bellows. When the charge 
melted, the slag was raked off, and the 
metal was allowed to solidify, but 
while still soft, was broken into small 
pieces convenient The pro- 
duction of alloys in the early part of 
the Bronze Age was accomplished by 
smelting ores of copper containing tin, 
and the percentage of tin in the re- 
sulting metal 


Was 


for use. 


varied with the per- 
centage of cassiterite in the ore, and 
the regularity with which the smelt- 
Con- 
sequently, the implements and weay 
ons are of 


ing operations were performed. 
varied composition, and 
range from 3 per cent of tin upwards 

The presence of antimony is a 
curious feature of the early weapons 
of Hungary. This 
doubtless due to 
the alloys from 


composition was 


the of 


the 


production 


antimonial ores 
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ons and implements, the tin content 
ranged from 3 to’ 13 per cent and ‘in 
15 analyses of socketed axes and pal- 
straves, from 4.3 to 183 per cent; in 
spear and lance heads, from 11.3 to 
15.7 per cent, and in swords of a later 
the 
to 18 per cent 


date. tin content ranged from 9 
It is worthy of note 
that the proportions of tin in each 
alloy bear a surprising relation to the 
to the was put, 


showing that the workers of the later 


uses which metal 
Bronze Age deserved great credit for 
their knowledge of metallurgy. The 
difficulties the early workers had to 
contend with were great, for it is 
self-evident that alloys of definite 
composition could not be.insured by 
the practice of smelting mixtures of 
It would seem, therefore,. that 
when we find weapons or implements 


ores. 
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the copper contained arsenic, 
tin, antimony, zinc or nickel 
less proportions than 1 per cent, or 


when 
in not 
an excess of cuprous oxide. The re- 
mains of the appliances which have 
been found show clearly that the 
metal from the smelting operation 
was remelted in crucibles and poured 
from into molds of clay or 
stone, Fig. 4, perhaps of sand, but of 
this there is no definite evidence. The 
metal was not ladled from the smelt- 
ing furnace, as the small crucibles with 
rude handles which have occasionally 
been found, and have been erroneous- 
ly supposed to be ladles, show no 
signs having been exposed to a 
high temperature both on the inside 
and outside, as would have been the 
had they used as ladles; 
and upper edges 


them 


of 


case been 


the interior alone 

















FI¢ 1. 


of that country. One sample. ot 
bronze analyzed by Dr. Helm had 
the following composition: Copper, 
91.12 per cent; antimony, 4.48 per 
cent; tin, 0.78 per cent; nickel, 0.61 
per cent; arsenic, 0.61 per cent; lead, 
1.63 per cent; silver, 0.45 per cent; 


iron, 0.49 per cent, and sulphur, 0.12 


per cent. Axes made of this alloy 
would be fairly serviceable on = ac- 
count of the hardening influence of 
the antimony and they were used, 
with antimony largely replacing tin, 
until late in the Bronze Age. A com- 
parison of the analyses of a large 


number of primitive alloys does not 
support the statement that 
frequently made, that such alloys con- 


has been 


sisted largely of copper and tin in the 


froportions of nine of copper to one 
of tin. 


In 57 analyses of early weap- 


3—PRE-HISTORI(C 


CLAY CRUCIBLES 


of a composition suitable for their 
intended use, some physical tests must 
have been applied to the 
product before it had been 
their manufacture. Some typical ex- 
of flat bronze axes in the 
British museum are shown in Fig. 1. 
Each of these were analyzed by the 
writer and their composition is given 
in Table I. 


furnace 


used in 


amples 


Methods of Manufacture 


We will a brief 
consideration of the methods followed 
by prehistoric man for the manufac- 


now pass on to 


ture of his weapons and implements. 
Practically all 
in 


copper celts, Fig. 


for if cast 
in closed molds they would be more 


were cast open molds, 


or less vesicular and worthless, except 





AND OTHER METALLURGICAL 


VESSELS 


bear the marks of heat. The reason 
for this will be explained later. 
Implements and weapons of bronze, 
unlike those of copper, were always 
cast in closed molds. The method of 
melting the in each case was 
as furnace or hearth 
shallow depression 


metal 
The 


merely a 


follows: 
was in 
the ground. The crucibles were made 


ot clay, which was sometimes mixed 


with finely cut straw or grass. They 
were embedded in the ashes at the 


bottom of the hearth in such a man- 
ner that their faces and sides were 
thoroughly protected from the 
tense heat of the fire, their upper 
edges and interior only being ex- 
posed. This method had been adopt- 
ed owing to the fusible character of 
the clay of which they had been made. 
The fuel and the 


in- 


used was wood 
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charcoal produced during the process. 


The crucible having been placed in 
position, was charged with copper, 
copper and tin-stone or copper and 
tin, and the fire was built over the 
charge. A sufficiently high tempera- 
ture for melting the metal could be 
obtained by the wind alone. When 
the contents of crucible were 
melted, it was removed from the fur- 
nace, and the metal was poured into 
a mold. In of 
inode of heating, the lower parts of 
the crucible, it is evident, will 
“but slight traces of the action of a 
high temperature, the upper 
edges and the interior will exhibit a 
fused or semi-fused structure, and 
this is precisely what we find in all 
early crucibles. 

In Fig. 3 


the 


consequence this 


bear 


while 


soine of 
the most important types of crucibles. 
The small capacity of the greater 
number of crucibles that been 


are illustrated 


have 

















FIG. 4—A STONE AXE HEAD MOLD 
FOUND AT EL ARGAR 

found, is worthy of note. Few can 

have held more metal than would 


suffice for a single axe. This is, how- 
ever, not surprising, if we remember 
that they were the appliances of that 
remote when metallic weapons 
were only beginning to replace those 
stone. The clay vessel, A, Fig. 3, 
was found among the debris of dwell- 
It open to 
doubt whether it is a crucible or not. 
Types such as B have been found in 


time 
of 


in Carnolia. is 


ings 


Switzerland and Ireland. They are a 
form primitive crucible 
and are furnished a socket for 
the insertion of a stick by means of 


which from the 


common of 


with 


they were removed 


fire and the contents poured into the 
mold: C 


of 


dish 
These 


shows a_ shallow, oval 


somewhat rare occurrence. 
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dishes probably were employed in a 
rude refining process, which consisted 
in skimming the surface of the metal 
to allow the air to act and oxidize 
sonie of the the 
crude copper; D was found in Lough 
Mourne, Ireland; E, F, G, H and I 
show crucibles found at Dunadd, Scot- 
land; J and K were found with copper 


impurities out of 


and bronze implements and_ stone 
molds in Mercia and Almeria in 
Spain. 


The Use of Stone for Molds 


The molds used by primative man 
are also of considerable interest. The 
earliest known are open molds and 
consist merely of cavities of the nec- 
essary form and size, hollowed in the 
Fig. 4 is a char- 

The of 
Age either 
made of clay or bronze, an excellent 
example of the type being 
shown in Fig. 6. In casting swords 
and daggers bronze, the molds 
must have been of clay, and were 
undoubtedly heated dull redness, 
just before receiving the metal. This 
method of making still 
practiced in Japan, and in no other 
manner could such perfect castings of 
their thin blades have been obtained. 
The castings, generally, 
mered at their cutting edges, and it is 
to this and to it only, 
that the hardness of the cutting edges 
oi both copper and bronze weapons 
and not method of 
tempering. 


surface of a stone. 


acteristic example. molds 


the later Bronze were 
latter 
in 
to 
castings is 


were ham- 


hammering, 


is due, to 


any 


The Lost Art of Tempering Bronze 


Much has been written about the 
so-called art of tempering bronze 
supposed to have been practiced in 


those times, and the hardness of the 
metal has been claimed to be greater 
than can be produced at the present 


day. Those making this assertion 
never could have made practical tests 
of the hardness of bronze. It they 


had made any experiments it would 


have been found that the ordinary 
bronze of today can be made as 
hard, or harder than that of pre- 


historic times, by hammering alone. 
Until the introduction of iron, copper 
and bronze played an important part 
in the lives and struggles of the early 
races inhabiting Grecian Archi- 
pelago and at a later period, bronze 
afforded an imperishable material to 
the great sculptors of the golden age 
of Greece, by which of their 
incomparable have been pre- 
served. There are no records in Greek 
literature of metallurgical processes, 
as in the writings of the Romans, but 


the 


many 
works 


97 


the remains of ancient furnaces for 
smelting lead ores have been 
time to time, 
that the low hearths 
Age were employed, 
from Japanese metallurgical proce- 
dure, similar furnaces would be used 
for copper. The island of Cyprus was 
once rich in copper ores, and 
doubtless the source from which 
early Greeks obtained their copper. 

Some of the earliest specimens of 
copper found in Greece, 
nails obtained by Dr. Schliemann at 
Orchomenos, a city in Boeotia, which 
was in a state of decay in the time 
of Homer. These nails to 
that remote period in Mediterranean 
civilization to which the name My- 
cenaean has been applied. One of 
these nails analyzed by Rammelsberg 
had the following composition: Cop- 
per, 99.53 per lead, 0.27 per 
cent; iron, 0.20 per cent. 


found 
which indicate 
the 
and 


from 


of 3ronze 


reasoning 


was 


the 


are some 


belong 


cent; 

















FIG. 5--A ROMAN CAKE 
FOUND AT AMLWCH, 
WALES 


OF COPPER 
ANGLESEA, 


Two very large nails of about the 
same date, one weighing 2% pounds, 
which were found by Schliemann with 
some carbonized beams in his ex- 
cavations in the second city on the 
site of Troy, were analyzed by Schroe- 
ter with the following results: Copper, 
99.55 per cent, and copper, 98.65 per 
cent, iron, 0.85 per cent, and tin, 0.45 
per cent. They are interesting as 
showing that the men of that remote 
period were able to produce copper to 
tolerable purity, but this would not 
be difficult, as the ores which they 
worked would be oxidized ores, ox- 
ides and carbonates the out- 
crops of veins, namely, the parts 
which were exposed at the surface of 
the ground. also then 


from 


Bronze was 
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by Fellenberg, of which the follow- 
ing is representative: Copper, 86.84 
per cent; tin, 12.70 per cent; lead, 
0.28 per cent; iron, trace, and nickel, 
0.18 per cent. The content of tin 
in another object was considerably 
higher, the mixture containing the 
following: Copper, 80.84 per cent; tin, 
18.37 per cent; lead, 0.43 per cent, 
iron, 0.16 per cent, and nickel, 0.20 
per cent. One of the objects dis- 
covered consisted of bronze cast over 
an iron core. The bells of this period 
that have been discovered, contain 14 
per cent of tin, showing that the As- 
syrians were well aware of the effect 
produced by changing the _ propor- 
tions of the metals. 


Nickel in Greek Copper 


A curious feature of Greek copper 
coins of a later period, is the presence 








FIG. 6—THE TWO \ 


THE MOLD 


HALVES OF 
FROM isi 
in use for nails in building construc- 
tion, but especially for weapons, and 
was of good quality, of the 
weapons consisting of copper, 90.76 
per cent; tin, 8.42 per cent; lead, 0.32 
per cent, and iron, 0.54 per cent. 


one TOW 


bre 


BRONZE 


latter 


have 


proximate 


veh 


of nickel, which varies from traces 
up to 0.5 per cent. The percentage 
of tin is somewhat irregular, but in 
most examples ranges from 8 to 11 
cent. The same is true of the 
Macedonian alloys made during the 
period from the third to the second 
century B.C., but in this case the per- 
of higher and 


MOLD; 
THE 


THE 
CENTER 


CASTING M. 


N 


metal. Only a few analyses 


been made and unfortunately per 


, of the objects can have even ap- 
to 


in 


them. 
Nine- 


for vessels 


dates assigned 
extensive 


B. Ka 


was in 
1000 


ynze use 


about and centage tin 1s varies 





Art Bronzes First Made in Egypt 

There is abundant evidence to show 
that Egypt was the first in the field 
in artistic When it 
first began it is difficult to say, but 


bronze casting. 
objects of at least as early as 3000 
B. ©. 
early 


the 
skill 
Greek 
whereas 


are in existence. Even in 
examples, great technical 


The 
solid castings, 
in Egypt they are light and hollow, 
having been cast with a core of ar- 


is displayed. most ancient 


bronzes are 


gillaceous sand, which still remains in 


In Table II 





Table II. 


ANALYSIS OF ANCIENT STATUARY BRONZE, 


Copper, 
per cent. 
per cent. 

Lead, 
per cent. 
per cent. 
per cent. 

Arsenic, 
per cent. 


Zine, 


Tin, 


Ancient statuette with 
core inside. 


Fragment of a large 


Fellenberg. 
Bibra. 
Bibra. 
Bibra. 


10.89 0.71 0.37 


16.00 ‘Trace 0.02 

Statuette Osiris (300 to 
200 B. C.), with core. 

Plate from a mummy case 


(300 to 200 B. C.).. 


11.70 Trace 0.13 0.11 


11.40 Trace 








many specimens. are 


given a number of analyses of ancient ute 
statuary bronzes some of which con-_ ish 
lain 


lead 
tion 


comparatively large amounts of 
and very little tin, and the ques- 


naturally suggests itself whether cf 


this was due to the scarcity of the 


tion of these objects obtained by Mr. 
Iayard while excavating in the ruins 


Several 


Brit- 


collec- 


In the 
is a large 


nsils of many kinds. 
there 


from 10 to 12 per cent. 
were undoubtedly made by 
and adding tin, and not as 
in the Bronze Age, by smelting stan- 
niferous copper ores, or by melting 
copper with tin ore. 


These alloys 
Museum melting 


copper 


Nineveh. 


analyses have been made 


Superiority of Macedonian Coin Alloys 





Table I. 


Bronze Friar Axes, 


Locality, 
where 
found. 
per cent. 
per cent. 
per cent. 


Copper, 


Taxley Fen, 
donsbire . 
Yorkshire (Butterwick). 
Cambridgeshire 
Plumpton Plain, near 
Lewes 


Hunting- 


Ireland 





BritTIsH 


The Macedonian coin alloys are the 
best of the ancient bronzes, as shown 
Ly the following analyses made by 
Bibra: Copper, 87.72 per cent; tin, 
11.70 per cent; iron, 0.27 per cent: 
vickel, 0.38 per cent, and copper, 
88.56 per cent; tin, 10.31 per cent; 
lead, 0.73 per cent, and nickel, 0.40 
per cent. 


Museu™M. 


Iron, 
per cent. 
Nickel, 
per cent 
Arsenic, 
Antimony, 
per cent. 
Sulphur. 


0.11 
0.06 
0.11 


0.68 
0.56 
Trace 


0.15 
0.15 
Nil. 

The statements of Pliny as to the 
composition and method of manufac- 
ture of the bronzes in Rome, are for 
the most part useless and misleading. 


0.37 0.78 031 0.17 Manganese, 
0.14 Nil. 
Nil. 0.68 


Nil. Trace 
0.26 0.21 
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With reference to the Corinthian 
bronze, the beauty of which has been 
so extolled by classical writers, Pliny 
states that the alloy was discovered 
by the Romans at the sack of Corinth, 
when vessels of gold, silver and 
bronze had been accidentally melted 
together during the burning of the 
city and had_ produced golden 
bronze. The siege of Corinth, how- 
ever, occurred in 146 B. C., but the 
excellence of Corinthian bronze had 
been recognized long before that date. 
Whatever may have been the exact 
composition of this alloy, addi- 
tion of gold or silver to any copper- 
tin alloy will cause it to closely re- 
semble gold. Imagination prob- 
ably responsible the accounts 
given of this bronze by ancient writ- 
ers, especially when we read also that 


a 


no 


is 
for 
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Table IV. 
AnaLyses oF RomMaN Copper Coins. 

.o Fi Fy 5 S gs &e« 

o - ~ vy — 2 ~ - v = pa 

a5 -> ts cS 4S $8 Be 

Sea c2 ea 6 va 2&2 E64 

O = - “ Z < < 
Copper coins, Caligula, 37 to 41 A. D... 99.24 0.10 0.46 0.20 Trace .... 
Copper coins, Vespasian, 60 to 79 A. D... 99.53 .... 2... 0.27 0.20 0.20 .... 
Copper coins, Vespasian, 60 to 79 A. D.. 99.13 0.22 Trace Trace 0.33 0.32 

Museum. Another cake found near are those of the fifth century B. C. 


the old mines at Llandudno, is stamp- 


ed with the words socio roma, mean- 
ing to my partner at Rome. The 
iorm and character of these cakes 
afford unmistakable evidence of their 


history. They had been obtained by 
smelting sulphide ores, and the cop- 
per, according to Pliny, who in this 


case appears to be fairly trustworthy, 














its beauty was derived from being was at first brittle and useless, and 
cooled in the water of the fountain in order to obtain malleable metal 
of Peirene. Unfortunately, but few therefrom, it was mixed with lead and 
analyses have been made of Greek melted several times. This operation 
Table IIT. 
ANALYSES OF GREEK STATUAKY PRONZES, 
* © ce) 7 - e > sv 2. 
ae - ite a i OU. Su > 
Sk ck BE gf ge #8 EE 5 
~ - a N im a fi < 
Statue in the Art 
Museum, Dorpat. 88.54 11.46 es ead ae” ae 
Se eR rere rere $8.53 16.13 . mae 1.02 0.34 ‘frace_ Ribra. 
ee ose Queme 30.33 5.25 0:31 ooss O.12 Teace Eipes. 
RE er eee ee 89.96 9.22 0.44 0.38 Bibra. 
Fragment of drapery, 
fifth century B. C..... 84.49 9.47 5.31 Trace Wingham. 
Statue of Dionysius, Graeco- 
Roman period . ...... 85.05 10.35 4.65 Trace Wingham. 
Statue from Ephesus, ‘ 
fourth century B. C... 89.04 6.09 4.87 bios Natterer 
Cobalt 
Vase, 336 to 324 B. C... 81.76 10.90 5.25 0.15 1.22 Flight. 
Bowl from Roman settle- Ni&Co 
ment in Nubia......... 80.81 13.08 5.14 0.29 0.46 Gowland 
bronzes, and these are included in was evidently conducted with a free 
Table III. With the fall of Greece access of air, and the lead, by its 


and the rise of Rome, an important 
period was commenced in the history 
of copper and alloys. Copper 
smelting was vigorously carried on in 
Spain and Britain, by the Romans, 
and in Rome, the use of bronze was 
greatly extended. Of special impor- 
tance was the invention of the alloy, 


its 


brass, which came into use for the 
first time in Europe. 
Cakes of Roman Copper 
Among the varied remains which 


are representative of the Roman oc- 
cupation of Britain, few are of greater 
the metallurgist the 
cakes of copper found in North Wales 
and Anglesea. 
one of these 


interest to than 


A typical example of 


cakes is illustrated in 
Fig. 5. Its weight is 26 pounds, 12 
ounces, and it is now in the British 








oxidation, aided in the removal of the 


impurities from the copper. That the 


Their chief peculiarity is their large 
content of lead, namely from about 
19 to 25 per cent, the tin being about 
7 per cent. They are worthless from 
a practical point of view, but formed 
the alloy of which the large coin of 
the republic was cast. This coin was 
the “As,” and 
11 ounces. The 
as given by Phillips was as follows: 
Copper, 69.69 per cent; tin, 7.16 per 
cent; lead, 21.82 0.47 
per cent; cobalt, 0.57 per cent; nickel 


known as weighed 


from 8 to analysis 


per cent; iron, 


and sulphur, a trace. 


The copper-tin-lead bronzes also 
appear to have been used by the 
Romans for engineering and _ indus- 
trial purposes. An _ interesting ex- 
ample is afforded by the’ broken 
shaft of a water wheel, which was 
found in the lower Roman workings 
of the north lode of the Rio Tinto 
niine. This wheel dates from the first 
century, about 70 to &1 A. D., and 


the analysis, as given by Thompson, 
tollows: Copper, 77.3 per cent; tin, 
9.2 per cent; lead, 10.5 per 
1.1 0.5 
silver, ounces per ton, 
0.2 The 
tuary contained 
to 12 


due to 


cent; iron, 


per cent; arsenic, cent; 


10.2 
ounce per ton. 


per 
and gold, 
Roman sta- 
bronze also lead in 
6 
was probably 
of Greek practice, the 
added the to 


crease its fusibility and fluidity. 


proportions from cent. 
This 
fluence 


being 


per 
the in- 
lead 
in- 


to bronze 





process was a fairly successful one 
is shown by the analyses in Table Influence of Lead 
iV, although from the skill shown The presence of 5 per cent of lead 
by the Romans in other metallurgical in bronze, it might be concluded, 
work better results might have been would greatly diminish its tenacity, 
expected. The earliest Roman alloys and to determine if this is true. the 
Table V. 
ANALYSES OF ROMAN STATUARY Bronze. 
‘ £ toh 2 ae 
28 z & 8 8 8 §¢ 2 
ye? a Y - — — V Se w 
ak at > o& ~ Oe. ce = 
=e gi af Sa £8 se 22 3 
O = fc R N Zz < < 
Colossal statue ...... 78.33 10.77 10.24 0.14 0.£2 Fellenberg. 
SUMIWCEE 2 ke eee 78.77, 9.03 12.07 0.13 ea) Bibra. 
eee 87.36 6.23 6.20 Trace Frace 0.21 Bibra. 
Apollo, Gallo-Roman, ; 
first century A. D. 80.70 6.44 9.97 Trace Trace Wingham. 
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Table VI. 
ANALYSES OF ROMAN Brass. 
: 2 28 gS BE gk EE Fe 22 GF 
= O = ON be = 2 - Z  « 

Augustus, 30 B. C: 

te 14° A. 2D... 87-05" 0.72 112.80 I $3 lrace Trace Trace Bibra. 
Tiberius, 41 to 

me ms Bicesas 72.20 27.70 Gobel. 
Nero, 54 to 

eS | a 77.44 0.30 21.50 Trace 0 0.2 0.24 Bibra. 

Vespasian, 

“5 We | Sere $1.97 18.68 0.14 0.12 ee re --2> SRUnps, 

Trajan, 98 to 

107 A. Diwess 47.99 0.39 20.76 0.27 shoe ac ons aden Tookey. 

Sabina, wife of 

Hadrian, 100 to 

iss fae. ee te 82.35 0.43 16.84 Trace 0.38 Trace Trace Trace Tookey. 
Other objects:— 

Fibula found 

at Mayence 75.07 0.20 24.45 ee 0.28 nee ....  Fellenberg 

Sa $2.01 1.79 15.30 0.80 Trace Trace 0.10 Bibra. 

2 eee eee 84.45 1.72 12.31 1.44 0.08 Trace Bibra. 

Needle, Ireland.. 84.27 2.36 14.70 Church. 
writer made tests of the tenacity of The method employed by _ the 
an alloy containing copper, 88 per Romans in making brass from copper 
cent; tin, 7 per cent, and lead, 5 per and calamine was a very simple one. 
cent. Jt was found that it was only The calamine was ground and mixed 


1 per cent less tenacious than a cop- 
per-tin alloy consisting of nine parts 
of copper and of tin. It 
may be pointed the addi- 
tion lead to Was and 
largely pfacticed by the Japanese, not 
only increase fusibility and 
fluidity, but to impart to the objects 
cast of the alloy a rich brown patina. 
Inu this connection Pliny states that by 
the addition of lead to Cyprian cop- 
per, the purple tint is produced that 
characterizes the drapery 
statues. Characteristic analyses 
Roman staiues are given in Table V. 


one part 
that 


bronze 


out, 
is 


of 


to its 


of these 


of 


Copper and Zinc Alloys 
Zinc as a distinct inetal un- 
known in early times, in fact as late 
as the 16th it 
in Europe. It is occasionally found 
in the early bronzes as an accidental 


was 


century was unknown 


impurity, and was only intentionally 
added to Roman coins in the time 
of Augustus, about 20 B. C. to 14 A. 
D., when brass was made for the 
first time in the history of the world. 
One of the earliest examples is a 
coin, which contains 17.31 per cent 
zinc. Although the Romans knew 
nothing about zinc, they had dis- 


covered that by melting 
gether with a certain 
alloy of deeper 
bronze could be 
first employed for coins, which had 
a higher value than bronze, even up 
to the time of Diocletian, 286 to 305 


A 


rs 


copper to- 
ore, a yellow 
than 
Zinc was 


golden hue 


obtained. 


D., when six parts of brass were 


worth 8 parts of copper.” In the 
fifth century it is stated by Procopius 
that brass possessed a value not 


much less than that of silver. 


in suitable proportions with charcoal 
and copper in granules or small frag- 
ments. The mixture carefully 
heated in a crucible to a temperature 
sufficient to reduce the zinc in the 
ore to the metallic state, but not high 
enough to melt the copper. 
volatile, its permeated 
and converted it into 

The temperature of the fur- 
increased and the brass was 
melted and poured into molds. This 
process was so effective, that until a 
comparatively recent period all brass 
was made in Europe by this ancient 
method. It was called calamine brass, 
and was generally believed to be su- 
perior in properties to 
metallic zinc. 
As far as it is possible to ascertain, 
brass was first made Europe, by 
adding metallic zinc to copper, by 
Emerson in England in the year 1781. 

The percentage of zinc in Roman 
alloys varied from 11 to 28 per cent. 


was 


The zinc 
being 
the 
brass. 
nace 


vapor 
copper 


mechanical 


brass made by using 


in 
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For ornamental purposes and armor 
the Romans had an excellent alloy. 
Several rosettes and studs were un- 
in the old 
The 

of 


earthed while excavating 
Roman city of Silchester, Eng. 
thinness rich golden color 
these rosettes were remarkable 
that the writer analyzed them with 
results: Copper, 80.42 
per cent; zinc, 18.77 per cent; lead, 
0.09 per cent; iron, 0.62 per cent, and 
silver, trace. The brass stud con- 
tained copper, 82.31 per cent; 
17.11 per cent; lead, 0.08 per cent, and 
iron, 0.45 per cent. Both the rosette 
and stud were made from practically 
the same alloy and of all the copper- 
zinc series oi alloys, those which con- 
tain from 15 to 20 per cent zinc 
possess the greatest ductility. There- 
fore, the brass of which these rosettes 
are made is notably of the composi- 
tion best adapted for making such 
ornaments and is that which would 
be employed at the present time. The 
Roman alloy is identical in composi- 
tion with Tournay’s alloy, which con- 
tains copper, 82.5 per cent, and zinc, 
17.5 per cent. On account of its rich 
color and great ductility, it is used 
for the manufacture of jewelry made 
in imitation of gold. Analyses that 
represent selected examples of Roman 
brass containing maximum amounts of 
zinc, are given in Table VI. That 
the Romans were the inventors of 
brass, cannot be doubted, the 
alloy is not found in Greece or else- 
where, until the time of the Roman 
Empire. 


and 
so 


the following 


zinc, 


as 


Ancient Methods of Purifying Copper 


In the 1lth century great care was 
bestowed on the purification of the 
copper intended for use in the manu- 
facture of calamine brass for objects 
of art, as it was known that brass 
contaminated with lead could not be 
gilded satisfactorily. The process was 
conducted on a small scale and is de- 








Table VII. 
ANALYSES OF MEDIEVIAL BRASSES. 
r= ra r= = r= & PE . 
.o o © o o © Eo < 
LO Y a) 3) o gd Se an 
x be 7 ao an te oa te ve x. ot a 
ae ae 22 ae §& oR B22 
O = N »! = Z < < 
Statue at Munich, 1600 A.D. 76.90 0.64 19.69 2.68 0.17 0.10 Hampe. 
Bas-relief, Germany, begin- 
ning of 17th century..... 65.34 5.04 25.64 2.09 1.79 9.10 Bibra. 
Memorial brass, England, 
PSR GEGNET oc sea oo oss oes 66.64 Trace 23.27 OOO sae “eae Geseus 
Memorial brass, England, 
oo oe. hy eee eee 67.54 1.16 24.16 7.14 Cowland. 
Memorial brass, England, 
FASO (Bae ceeeees.caes 66.81 2.56 28.50 2.13 Gowland 
Memorial brass, England, 
RW AER ches «canto 66:00 3.00 DESO Fue kid) seis. Base Saeess 
Angel’s head, 17th 
century, Germany. ...... 59.35 1.30 37.63 Trace 1.13 0.39 0.20 Bibra. 
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scribed as follows: “An iron dish of 
suitable size is lined inside and out, 
with thoroughly mixed and _ beaten 
clay, which is thoroughly dried. The 
lined dish is then placed in a forge 
fire in such a position that the wind 
from the bellows may strike partly 
within and partly above the vessel. 
The copper is then charged and the 
iuel is heaped on top the metal, and 
the fire is urged until the metal is 
inelted. The skimmed and 
fine ashes are sprinkled on the sur- 
face. The copper is then stirred with 
a dry piece of wood, and the opera- 
tion of covering with ashes and skim- 
ming and stirring is repeated several 
times, until it is judged that the metal 
is sufficiently 


bath is 


purified, when it is 
poured into molds and tested by ham- 
mering while still red hot. If it 
breaks or splits, the melting 
. ” 
is repeated. 


process 


The composition of calamine brass 
as made in Europe up to the middle 
of the 17th century is interesting, but 
does not throw light the 
causes of the superiority attributed 
to this method of making the metal, 
as compared with that made by the 
direct -union of copper and zinc. 


much on 


In Table VII analyses of a number 
With 
the disappearance of calamine brass, 
one of the last links in the chain con- 
necting the metallurgy of 
copper and its alloys with antiquity 
is broken. An important link, how- 
still remains in the cire perdue 
process of casting bronze, a practice 
in which it hardly can be said that 
the modern 


of medievial brasses are given. 
modern 
ever, 


founder is any further 
advanced than the Greek founders of 
some centuries before the present era. 


European Converter Practice 


Castings similar to American black- 
heart malleables in both quality and 
composition are cast from converter 
metal in several European foundries. 
As a short blow only is required, the 
slag and wear of the converter are 
reduced to a minimum. This process, 
therefore, gives cheaper metal than 
can be produced by direct melting in 
the cupola or air furnace. The appli- 
cation of the small converter to the 
production of malleable castings opens 
up a wide field. In addition, the 
small converter also may be em- 
ployed for making cast iron of high 
tensile strength. The process consists 
of mixing white iron that has been 
blown in the converter and raised to 
a high temperature with molten pig. 
The metal, as a result of the chemical 
reaction, is 


raised to a temperature 


that is unattainable in the cupola, and 
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this the 
The charac- 


teristic composition of this iron is as 


ereatly improves physica] 


properties of the metal. 
follows: Carbon, from 2 to 3 per cent; 
silicon, from 1 to 2 per cent, and man- 
ganese, iess than 0.5 per cent. When 
producing large quantities of this met- 
al, the charge may consist of cheap 
pig and the limit 
of 0.1 per cent of phosphorus, requisite 


gray scrap, since 
in the case of steel castings, need not 
be adhered to. 

still a open for 
development by the small converter 
This consists of the 


There is wide field 


a combination of 


converter and the electric furnace. 
Steel produced by the acid Bessemer 
process is not always of the proper 


chemical composition, since the phos- 
phorus and sulphur cannot be eliminat- 
ed, and the percentage of these constit- 
vents is determined by the raw material 


used. By the use ofa one-ton converter 


LOL 


in conjunction with a one-ton electric 
furnace, each alternate charge can be 
refined in the electric furnace for high 
quality castings, the other charges be- 


ing used for ordinary steel castings 
A ton of mild converter metal can be 
refined in the electric induction furnace 
in less than two hours, and the 
phosphorus and _ sulphur’ contents 
can be eliminated almost entirely 


steel in 
With 


electric 


ton of 
the electric furnace is about $5. 
a small residual charge, 
furnace can be left 


The cost of refining a 


the 
under current 
several hours without injury, so that 
continuous operation is not indispensa- 
ble. When molten steel from the con- 
verter is not available, 
furnace can be 
material, 


ior 


the electric 
charged with 
though in this case about 
000 kilowatts will be consumed for each 
ton of 


solid 


molten 
metal only 300 kilowatts are required. 


steel produced. Using 


Molding Bronze Injectors 


N INTERESTING method of 

molding a bronze injector was 

described by G, Hughes in a pa- 
per presented before the Intsitute of 
Metals at the fall meeting of this or- 
ganization held at Newcastle-on-Tyne, 
Eng. To successfully mold a locomo- 
tive injector both the flask and pattern 
must be in four The upper 
view, Fig. 1, shows a longitudinal sec- 
tion of the mold which illustrates the 
various parts into which the pattern is 
divided and which are indicated by the 
letters, A, B, C and D. The divisions 
of the flask are clearly shown by the 
lines indicating the joints: The flasks 
are made of iron and the bars are cast 
in both the cope and drag. The cope 
bars, F, are placed vertically, while the 
bars in the drag are placed flat across 
the flask as shown at E, and serve to 
hold the sand, as neither bottom boards 
nor plates are used. The bottom of 
the drag is struck-off flush with the 
sides of the flask and when it is rolled 
over, it is set upon a bed of sand on 
the bench. When the mold is com- 
pleted it is lifted off its bed, and any 
sand that may adhere is struck-off by 
sliding the bottom across the edge of 
the bench. The bench edges, in Brit- 
ish foundries, are usually made 
plate. The mold is then 
carried to the floor and is set on an- 
levelled bed of sand, ready for 
casting. 

When beginning to mold the inject- 
or, the part of the pattern A, Fig. 1, is 
placed on a_ follow-board with the 
cope part down. The 


parts. 


brass 
of an iron 


other 


joint for the 


first cheek half of the flask is placed 


over the pattern with the cope joint 
next to the board. This part of the 
flask is fitted with horizontal fixed 


gaggers to support the sand. These gag- 
gers are shown in the two cross-sections 
of the mold, Fig. 2. The pattern is 
then rammed and the joint is made 
around the seating for the lower part 
of the pattern, as illustrated in Fig. 1. 
Preparation is made at one end of 
this cheek for a pouring gate, which is 
located as shown by the dotted lines 
in Fig. 1. The second part of the 
cheek is then fitted. This cheek part of 
the mold is also provided with project- 
ing gaggers similar to the other cheek. 
These gaggers are arranged to support 
the thin portion of sand the 
body of the injector and the flange. 
Before placing this part of the flask in 
position, the portions of the pattern 
immediately under the projecting gag 
gers are covered with molding sand, as 
it would be difficult to tuck it 
after the flask is in position. 
The flange C, Fig. 1, is then attached 
and the sand is packed well underneath 
it, The flask is then filled with sand 
and rammed, provision being made for 
a joint around the flange. This joint 
is required to permit the withdrawal of 
the flange. 
position, rammed and 
follow-board is removed the cope 
joint is made. The drag is then ready 
to receive the cope part of the pattern. 
At this stage, provision must be made 
to carry the green sand drawback, G, 
Fig. 1, between the two super-imposed 


between 


under 


The drag is next placed in 
rolled over, the 


and 














Tae FOUNDRY 

















TSIM 
































Ao 


SS eee 



































AN 





















































FIG. 1—LONGITUDINAL AND 


CROSS-SECTION OF A 


MOLD FOR A BRONZE 


INJECTOR 


This drawback 
ried by the lifting plate, H, Fig. 2. This 
is shown also by the dotted lines in the 


delivery pines. 


horizontal mold section, Fig. 2. The 
lifting plate is clay-washed and is laid 
over the. leg end of the pattern. \ 
laver of sand is placed on the plate, 
and three gaggers are placed on each 
side to carry the overhanging part of 
the joint. The cope part of the pat- 
tern is then bedded to make an im- 
pression over the plate. The cope is 
then removed and two nails, AK K, Fig 
1, are nlaced across this part of the 
mold to carry the portion of sand _ be- 


tween the overflow and delivery pipes 


The pattern is then replaced and the 
joint is built-up to the center of the 
curved section of the outlet in the cope 
part of the pattern. The parting is 
made and the cope part of the flask is 
placed in position with a gating plug 
over the gate in the cheek. The pocket 
of sand, MM, shown in the longitudinal 
section, Fig. 2, is secured by gaggers, 
and the cope is rammed, lifted off and 
the various parts of the pattern are 
drawn in the reverse order to which 


The cast- 
ing is gated at two points, on the bot- 
flange the joint at the 
cope parting of the cheek. After the 
cleaned, it is 
skin- 
the 


they were put into the mold. 


tom and at 


mold is finished and 


dusted with powdered plumbago, 


dried and made ready to receive 










cores. 


The Cores 





In making the cores, red sand, man 
ure, and coal dust only are used. For 
the large core, N, in the 


of Fig. 2, owing to 


upper cross- 
the com- 


section 





is car-plicated bends into which it is shaped. 


one core iron is bent and fitted to the 


box and is then used as a nattern and 
By cor- 
rectly shaped core iron is obtained for 


each 


cast in brass. this means a 


succeeding core, so that no time 
is wasted in bending core irons for 
each injector. For the small cores 


special iron is bent each time a core is 
required. making the 
half of the core box is fillcd with sand, 


Tn cores, one 


and before it is rammed a clay-washed 


core iron is laid in the soft bed of 
sand, Additional sand is then filled-in, 
rammed and parted to the level of the 


box. The other half of the core box is 
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rammed and cleaned off to the 

Each half is then clay-washed, 
vented, the two halves are fitted togeth- 
er and the 


also 


joint. 


Some of 
the cores do not require wax vents, as 
string vents can be used instead. After 
the are thickly 
coated with blacking and then are dried 


core is finished. 


cores are dried they 


again. The core boxes should be made 
of strong and well seasoned lumber, 
so that they will withstand rough 


treatment. The prints on the core box- 
es should be dead lengths to the prints 
on the pattern, so that the molder will 
have no fitting to do when placing the 
cores in the mold. 
The 


assembled 


the cores 
is shown in the 
through the mold 
and cores in the lower part of Fig. 1. 


manner in which are 
in the mold 
longitudinal section 
The cores are complicated and one of 
the cores which pierces the flange re- 
quires anchoring on both sides, at the 
point where it the 
portion of the ejector 

The highest part of 
the core in the cope must be held down 


The 


reduced 


passes underneath 
over-hanging 
steam passage. 
of cores 
minimum to 
difficult to 
not effectively 
the metal to 
enter, producing fins which will obstruct 
the free flow of water the 
of the injector. 


with a chaplet. number 


should be 
avoid 
reach 


to a 
These 
they 


joints. are 


and if are 


closed, they will permit 


in passages 


The metal used for these castings fol- 


lows: Copper, 8&4 per cent; tin, 8% 
per cent; zinc, 5 per cent, and lead, 21% 
per cent. This alloy has been found 


to run clean castings free from oxida- 
tion and scum in the intricate passages 


of the injector. 
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FIG. 2—LONGITUDINAL, HORIZONTAL 
MOLD, SHOWING THE 


LOCATIONS 


AND CROSS-SECTIONS OF AN 
OF THE CORES 


INJECTOR 








A\ Large Iron and Brass Foundry in Switzerland 


A Brief Description of the Casting Departments of 
the Plant Operated by Sulzer Bros. at Winterthur 


T WINTERTHUR, Switzerland, 

the firm of Sulzer Bros. operates 

an extensive manufacturing plant 
which includes large foundries and 
machine shops and the average num- 
ber of employes totals 5,500. The 
plant was established early in the 
nineteenth century and the out- 
growth of a small brass foundry. 
In 1834 an iron foundry was added 
and in recent years the growth of 
these has been almost phe- 
nomenal. The foundry department is 
supervised by Albert one 
the partners, and the casting shops are 
the in Europe 
Additions to the foundry department 
have recently been completed and the 


is 


works 


Sulzer, of 


among most modern 


FIG. 1—CUPOLAS EQUIPPED 


design and equipment of these ex 


tensions were largely influenced by 


the American experience of a repre 


sentative of the company who toured 


the United States in 1910. Well 
equipped chemical and physical lab 
oratories are maintained for making 
analyses and tests of raw materials 
and castings, and considerable re 
search work is carried on, not only 
as applied to gray iron, but the soft 
er metals as well. The bulk of the 


coke and pig iron used in these foun 
Britain 


Irom 


dries is imported from Great 
and the 


iron and steel turnings 





the machine shops are briquetted for 
melting in the cupolas. 

For the production of castings, three 
iron and one brass foundry are op- 
erated. These departments are all 
located in separate buildings and the 
gray shops are devoted to the 
manufacture of light and heavy cast- 
ings and radiators, respectively. The 
foundry for light built 
in 1874. This shop covers an area of 
67,800 square feet and is divided into 


iron 


castings was 


four bays which are served by 16 
overhead, electric traveling cranes 
varying in capacities from one ton 
to 15 tons. Molding machines are 
used extensively and an_ industrial 
railway track reaches every section 


a 


WITH FORE-HEARTHS FIG 

of the shop to facilitate the trans- 
portation of raw material, and for 
the shipment of castings to the ma- 


chine shops. <A view of the five cupo- 
las in this shop, which are equipped 


with fore-hearths, is shown in Fig. 1 


This method of tapping the metal 
from the cupolas is exceedingly in- 
teresting and is unlike the practice 
pursued in casting shops throughout 
the United States. The spout from 
the fore-hearth is hinged and when 
tapping the metal it is swung in po- 
sition in front of the fore-hearth and 
overhangs the ladle which is carried 


) 





on a buggy operating on a track in 
front of the cupolas. 

The core department is located in 
an annex the foundry and the 
sand mixing machines have also been 
installed in this building. The sand 
mixers, grinders, as well as the mag- 
netic separators, located on the 
second floor of this annex. The cast- 
ing cleaning department is contained 
in an annex to the foundry which 
adjoins the hand-molding section 
the light work shop. A vacuum 
tem ‘has been installed for 
ing the dust from the cleaning room 


to 


are 


of 
Sys- 
exhaust- 


The heavy work foundry, includ- 
ing core and cleaning departments, 
covers an area of 77,500 square feet 





TURBINE WATER WHEEL CAST IN 
ONE PIECE 

It is served by 18 overhead electric 
traveling cranes, varying in capacities 
from five to 25 tons; two 2-ton hand 
travelers, one electric 2-ton jib crane 
and two 2-ton chain. hoists. The 
melting equipment consists of five 
cupolas equipped with fore-hearths 
which have capacities of from 8 to 
10 tons each. The sand and loam 
mixing machines are located at one 
side of this plant. This arrangement 
facilitates the delivery of the sand 
and loam to the various floors. For 


large work, six casting pits have been 
provided, of varying depths and up to 


1 t 
i 
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into the conduits. The dust is with- 
drawn by a fan to a dust collector 
and the sand is removed by a hy- 
draulic elevator. 

In addition to its numerous other 
lines, Sulzer Bros. manufacture heat- 
ing plants and have equipped a foun- 
dry for the exclusive manufacture of 
radiators. This shop is commanded 
by 16 cranes, varying in capacities 
from ¥% to four tons. A view of 
the radiator foundry is shown in Fig. 
5 and in the foreground is illustrated 
a mold for a hot water boiler section. 
A view of the light work foundry is 
illustrated in Fig. 4. 


This company operates one of the 
largest brass foundries in Europe, the 
shop being located in a _ two-story 
building covering nearly 10,000 square 
feet. The office, store rooms and 
sand-mixing plant are located on the 


19 feet in diameter. The cores are 
dried in 14 core ovens distributed 
throughout the shop. In Fig. 3 is 
shown a view in the heavy work 
foundry and in the foreground is a 
mold for a large rope sheave. It will 
be noted that a section of the core 
is being lowéred into position. Gray 
iron castings up to 40 tons in weight 
are made in this shop. Some of these 
sections are very complicated in de- 
sign. This is indicated by the tur- 
bine water wheel, illustrated in Fig. 
2, which was cast in one piece. 

One sand and dust-collecting sys- 

tem serves all the cleaning shops. 

Cement-lined conduits extend under 

neath the floors of these departments 
and are connected by chutes with 
the cleaning floors, benches and emery 
wheel stands. The openings of these 
chutes are covered with gratings 
through which the sand and dust fall KIG. 4—-A GENERAL VIEW OF THE FOUNDRY FOR LIGHT WORK 





first floor and the furnaces are on 
the second floor. The melting equip- 
ment consists of four Piatt-Bauman 
crucible furnaces, as well as two 
smaller furnaces, as shown in Fig. 
6. In this view the telescopic hoods 
over the Piatt-Bauman furnaces are 
shown in the background. Two of 
these furnaces have a capacity of 
450 pounds per heat and the other 
two, 650 pounds per heat. The mold 
drying stoves and one of the trucks 





for carrying the molds are shown 
in Fig. 7, while in Fig. 8 is another 
view of the brass foundry, showing 
the heavy work floor. 


The H. W. Johns-Manville Co., New 
York City, announces the removal 
its T.ouisville office from the Lincol 
Savings Bank building to the Pau! 
Jones building. The office is it 

W OF THE RADIATOR SHOP charge of J. R. Chowning. 
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Increasing the Output 

By P. Dwyer. 
eventful and 
failed to 
conducted 


During a somewhat 
varied career, I have yet 
find a foundryman who 
his business for the benefit of his 
health, or as a means of whiling 
‘away a few idle hours. There may 
be a few, for the curiosities and 
idiosyncrasies of the foundry are 
many and their name is legion, but I 
have not met them. On the contrary, 
all those who conferred the honor of 
their acquaintance on me, or allowed 
me the privilege of working in their 
shops, seemed to be in the business 
for the sole purpose and sordid of 
gathering in the illusive dollar. I 
have often thought over these things 
while en route from one city to another 
and felt comforted with the thought 
that there were times when the foun- 
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FIG. 7—MOLD 








FIG. 6—BRASS FOUNDRY, SHOWING 





MELTING 


BACKGROUND 


dryman would willingly exchange his 
bed of down, where he tosses all night 
with one mental eye on the probable 
profits and the other on the certain 
and necessary expenses connected with 
the business, for my comfortable cor- 
ner in a box car with nothing on my 
mind and less in my pocket. 

There are many systems in opera- 
tion with a view of increasing the out- 
put or decreasing expenses or both, 
and perhaps a description of the meth- 
od used in conducting the shop with 
writer is at present con- 
nected, may prove of interest. The 
building is 200 x 100 feet and is di- 
vided in the usual manner into a cen- 
ter and two side bays. The main bay 
is commanded by two electric travel- 
ing cranes of 40,000 and 50,000 pounds 
There is a 
through 


which the 


respectively. 
door at either end, 


capacity, 
large 


which a standard gage track projects 














FURNACES 





FIG. 8 
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IN THE 


HEAVY WORK 














STOVES IN THE BRASS FOUNDRY 


about 20 feet, that at one end opening 
into the flask served 
by a boom operated by a 
donkey engine. Through this door all 


yard, which is 


derrick, 


the large flasks are carried in and out 
and all the castings shipped in the 
rough are loaded direct on flat cars. 
The other door opens into a cleaning 
room and pattern storage and through 
another door the truck runs direct in- 
to the machine shop. One of the side 
bays is devoted to all the light work, 
floor and bench, with the exception of 
a space about 20 feet long and the en- 
tire width at one end for the use of 
the foundry carpenters and about the 
same area taken up at the other end 
by the foundry office and a small store 
which 


room, known as the cage, in 


all, or nearly all, the shop tools and 
rigging are kept when not in use. 


This cage is also occupied by a fero- 








IN THE BRASS FOUNDRY 
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individual have 


Missouri. 


cious who 
from He scout 
around the shop several times during 
the day and politely 

him why certain 
not returned. This 
time, for molders 


must come 


takes a 
wishes you to 
articles were 
saves considerable 


show 


absent- 
minded way of leaving shop articles, 
such as turnbuckles, lifting hooks and 


have an 


screws, sledge hammers, clamps, iron 
flask pins and other small articles lie 
in the sand by their feet, where they 
are in danger of getting lost or ‘buried. 
When a 
things, 


these 
helper 
on a tour of the shop, bothering some 
men and 
versation 


man needs any of 


instead of sending his 
indulging in 
with others, generally 
subjects altogether foreign to his mis- 
sion, he goes directly to the cage, and 
if the object is not there, the bird in 
the the 
who has it. 


pleasant con 


on 


cage can direct him to man 


The Foundry Bake Shop 
The 


three 


side divided inte 
the 


mosphere charged 


other bay, 


with the at 
the 
glue and molasses and sometimes with 
a whiff 
bake 


makers. 


sections, lower 


with aroma otf 
which one gets on passing a 
by the 
externally-fired 


shop, 1s occupied core 


Ilere are two 
standard 
feet 
tracks in 


ovens of each 25 feet 
and 9 feet 


each 


type, 


long, 13 wide high 


with two and four cars 


One is 
the 


used by the coremaker anid 


other is used for drying loam 


and dry sand work. In addition, there 


are two small shelf ovens, bottom- 


fired with soft coal These coremak 


ers appear to have something of the 


salamander in their 
the 


they flit in and out of a 


make-up, judging 
with which 
hot 


which one 


by ease and facility 


red core 
hand 
like 


tongs 


oven and you a core 


would feel carrying away with a 


There 1s thins 
will 
trouble getting acclimatized if they go 


~ 


pair of 


one 


certain, they not have much 
where the rest of the shop crew cheer 
fully the heat is 
poured off and the shop is filled 


the from 


consign them after 
with 
and gas thet 


smoke, fumes 


creations 
The 


Ostrich-Like Cupol 


The 
the cupolas, of 
one 48 and 


diameter. 


middle section is taken up by 


which there are two, 


the other of 60 inches in 
side Tl e smaller is used 
to 40,000 pounds, while 


the larger, like an 


for heats up 
will 


The 


furnished by a 


ostrich, 
nothing that along. 
for 
belted to a 
tor 


tary 


comes 


the smaller 1s 


20-horsepower electric 


and the larger is served by a 


blower, driven a 25-horsey 


empty int 


er motor and as bot! 


same main pipe, the two blowers 
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used in conjunction when the big fur- 
nace gets busy. The small furnace is 
good for about 12,000 pounds an hour 
and the large one for 20,000 pounds. 
One corner of the shop has been giv- 
en over to the brass molders and is 
equipped with a small oven, 12 x 10 x 
8 feet, for drying some of the work. 
A battery of three, pot furnaces and a 
small air furnace fired with bituminous 
coal, constitute the melting equipment. 
The air furnace can deliver 600 pounds 
of metal that would run needles an 
hour after charging and never turn a 
hair. 


Polite Conversation and the New System 


It used to be the custom here, as it 
is in many shops of the writer’s knowl- 
edge, for all molding operations to be 
blast 
source of 


suspended when the went on, 


and it constant an- 
superintendent to 


in the foundry any time between 3 and 


Was a 


guish to the come 


6 p. m. and with the exception of a 
few men pouring a ladle, to find noth- 
This led to 
him 
the 


ing doing. many alterca- 
the 


exchange of 


tions between and foreman 


and even to some 
not to be 


found in the hand-book of polite con- 


small courtesies which are 


versation. The result was the posting 
of a notice one day tothe effect that 
the 
mold 10 hours each day. 


on and_ hereafter molders would 
The helpers 
were drilled, trained and organized to 
during the first 
heat, to pour off the 
this the floors 


could be all poured-off and shaken-out 


sufficient metal 
the 


floor. In 


carry 
part of side 
way side 
inside of an hour, leaving each man 2 
or 214 
On 


hours each to continue molding. 
the crane floor the who 
that 


another job, 


men were 
start 


hand 


day would either 


casting 


give some man a 


out who was behind, or work with 
some man who was not going to cast 
that day. There was some natural op- 
position at first on the men’s part, for 
whoever heard of a molder being sat- 
ished? They have, however, gradually 
adapted themselves to the change and 
everything is quiet and peaceful, if a 
foundry can ever be said to be peace- 
ful.and the output has been increased 
from 10 to 15 per cent. \s 


dry is 


this foun 


run in connection with an iron 


and steel-making plant, where break- 


down jobs and jobs which “must be 


cast today sure,” are the rule and not 


the exception, this means quite an 


ten 


The H. W. Johns-Manville Co., New 
York City. has acquired the exclusive 
tne 1, 2. 


Hluminating 


selling rights for Frink re- 


rs and specialties 
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The Use of Iron and Steel 


Briquettes 
By M. A. Escher 

Some very interesting articles on 
the utilization of cast iron borings 
have appeared from time to time in 
the columns of THE FouNpry, to 
which might be added a few details 
regarding the briquetting process now 
being used in Europe. These bri- 
quettes are made by hydraulic pres- 
sure, and in my own practice I have 
found it feasible to use as high as 
60 per cent of briquettes in the charge, 
together with 40 per cent of soft 
scrap, and in the baby Bessemer | 
have used up to 90 per cent of steel 
briquettes in the charge. Steel bri- 
quettes permit of the addition of car- 
bonizing material during their manu- 
facture in any quantity desired, which 
makes them highly useful for the pro- 
duction of semi-steel, as they 
be mixed half and half with steel 
scrap, or can be used entirely with- 
out steel scrap. 

In a converter steel casting plant, 
the scrap produced, which amounts 
to from 30 to 35 per cent of the 
melt, has to be remelted, and a good 
way is to add about 50 per cent of 
carbonized steel briquettes, and the 
balance high silicon pig iron. Sili 
con can also be added to the borings 


can 


before they are compressed and the 
cost of the resulting steel will be no 
greater than the cost of open-hearth 
steel. Generally speaking, it may be 
that cast iron borings, when 
briquetted, produce an iron of the 
nature of charcoal iron, or the same 
quality that is obtained in the air 
furnace. In using briquettes for ordi- 
nary light work, care must be exer- 
cised to add the 
silicon and phosphorus to 
ture. Sulphur will not be 
when melting briquettes in the cupola 
as the 


said 


amount of 
the 
absorbed 


proper 
mix 


mixed with lime 
protects the metal 
sulphur and at the same time serves 
binder. 


quettes 


borings are 


water which from 


as a Loose borings or bri- 


without 
take 


made 
liable to 
fuel. 


any additions 


sulphur 


are trom 


the 


up 


The offices and plant of the Brown 
Specialty Machinery Co., Chicago, man 
ufacturer of machines and 


core cori 


making equipment, located 
at 2440 West 
The factory occupies double the floor 
the former plant and th 
offices are combined with those of the 
Mig. Co., in the Brow. 

Elmer A. Rich Jt 
general manager of the Brown Speci 
Co., electe 
president and general manager of th 
Mites. €o 


are now 


Twenty-second street 
space of 
Brown Bros. 
Bros. building 


alty Machinery has been 


1) 
Bros 


Brow n 












































A New Alloy of High Tensile Strength 


By C Vickers 


high tensile copper alloy, 


NEW 
recently developed in 


made by melting chromium 


France, is 
and 
aluminum together at a high temper- 
ature for one hour, the proportions 
of each metal being 11 pounds. When 
the aluminum and chromium have been 


thoroughly incorporated, 242 pounds 
of copper are added, and the entire 


charge is held in a molten condition 
in the furnace for a period of 
half hour, after which 55 pounds of 
and another hour- 
The metal 

total of 
the 


one- 


nickel are added 
period of soaking follows. 
is held in the 
21%, hours, which is 
practice of melting alloys of copper. 
After the nickel has been added and 
at the end of the period of rest, 44 
pounds of zine are alloyed with the 
which is then into 
ingots. The proportions of 
chromium can 
with the use for 
alloy is intended, but no 
permissible in the quantity of alum- 


furnace a 
contrary to 


mixture, poured 
copper 
ac- 
which the 
change 1s 


and be varied in 


cordance 


inum, or the order in which the met- 


als are to be added. 


To the experienced metallurgist it 
that change that 
in the in which 


would seem 
could be made 
the metals are added would be in the 


For in- 


any 
order 
nature of an improvement. 
stance, nickel being a highly refract- 
ory metal, could be charged with the 
chromium and and in fact 
this method actually has been followed 


aluminum, 


in producing a chrome-nickel bronze 
of similar proportions. The resulting 
fulfilled all requirements as to 


rivaling 


alloy 
quality, high-grade steel in 
strength and resistance to impact. It 
asked the aluminum, 
refractory metal, 
with the 
direct 


because, to 


may be why 
net being a 
together 
and a 


should 
be added chrom- 
and_ nickel, answer 
cannot be the 
writer’s knowledge, the experiment of 
adding the aluminum at a later stage 
has never been tried. It is assumed 


that the aluminum the 


ium 
given 


aids in fusion 


of the chromium by dissolving it in 
the same manner in which copper 
will dissolve nickel, or zine will dis- 
solve iron or copper, and at a tem- 
perature much lower than the melt- 
ing point of the more refractory 
metal. It is fair to presume, however, 


that the aluminum is injured by much 
prolonged melting at a very high tem- 
perature, and that it would be better 
to form the alloy in some way that 
would avoid the necessity of holding 
the more fusible parts of the mixture 
in the furnace at a high temperature. 
Several methods might be suggested. 
In this country chrome-nickel bronze 
is being manufactured by the Naulty 
Smelting & Refining Co., Philadelphia, 
the product being known as chromax 
bronze. 


Chromax Bronze 


The composition of this alloy is 
similar to the French metal, and to 
all intents and purposes it is the same. 
The proportions of the metals in the 
mixture are said to be as follows: 
Copper, 66.66 cent; zine, 12.13 
per cent; nickel, 15.15 per cent; chrom- 
ium, 3.03 per cent, and aluminum, 3.03 
per cent. The tensile strength of the 
alloy is 79,000 pounds per square inch 
believe that 
not too high. The elon- 


per 


and there is reason to 


this figure is 


gation is 3.3 per cent. Continuing 
the criticism of the French method 


of making chrome-nickel bronze, it 
would be interesting to know in just 
the is used. It 


added as ferro-chromium 


what form chromium 
might be 
containing from 60 to 70 per cent o/ 
chromium: fused chromium metal con- 
taining from 98 to 99 per cent chrom- 
s chrome- 
containing 10 cent of 
chromium. If the latter metal is used 
the aluminum be added at any 
stagce, and it We uld not be necessary 


ium: chromium chloride, or a 


copper per 


could 


to keep the metal soaking in the fur- 


} 


nace any longer than necessary to 1n- 
the nickel. 


corporate Chromium 1s 


almost an infusible metal and is very 
dificult to alloy with copper by direct 
inelting, as the copper will not dis- 
solve the chromium in the same man- 
ner as nickel. 

Ferro-chromium melts at a tempera- 
ture lower than metal and 
is employed as an addition to steel, 
but attempts to form an alloy of ferro- 
chromium and copper, by melting the 
latter under charcoal and after super- 
heating it to a high temperature, 
adding the ferro-chromium in the 
powdered form, unsuccessful. 
Chrome-nickel therefore, can- 
not be made by direct fusion of the 
chrome and copper in ordinary fur- 
naces, but the alloy can be made 
by melting the chrome, nickel and 
aluminum together, afterwards adding 
the copper in small pieces, until a 
fusible alloy is formed that will not 
chill in the furnace. The remaining 
copper part of the charge can he add- 
ed in the usual manner and the zine 
1s added last. This is a good method 
of making this alloy, as the more re- 
fractory metals are melted first, with 
the excepticn of the aluminum, which 
is considered necessary to aid in 
the fusion of the chromium. 

If it is believed advisable to melt 
the chromium and aluminum together 
and if this can be accomplished suc- 
cessfully, the best manner in which to 
complete the alloy be to add 
a portion only of the copper charge. 
About 50 pounds could be added, and 
when dissolved, the nickel should fol- 
The copper-aluminum-chromium 
mixture, being heated to a high tem- 
the nickel 
gradually, 


chromium 


were 
bronze, 


would 


low. 


dissolve 
added 


addition, at 


perature, would 
if the latter 
after which 
intervals, of 
per, 
the 
permit 
without 


were 
the 
the 
keep 


suitable 
balance of the cop- 
the temperature of 
sufficiently low to 
the zine to be finally added 
undue oxidation. In 
method, all of the 
nickel, 


would 
molten mass 


the 


French copper 


is charged before the and to 





108 


bath 
too 
of 


the must 
temperature 


addition 


dissolve the latter, 
be raised to a 
for the 
zinc. 
Another method 
loy could be 


high 
economical the 
this al- 
of 
to 
way 


by which 


formed consists us- 


ing the aluminum fuel melt 


the 
which it 


as a 
the 
any 


chromium in in 
will melt 
in the form of thermit 

of cranulated aluminum 
the of the 


to This would 


same 
other metal, 
This consists 
mixed with 


oxide metal it is desired 


reduce. prove an 


the 


could 


ex- 
alloy, 
chromium-thermit be 
the furnace and the 
reaction the aluminum could be added 
if thought desirable, the copper 
could be added in sufficient quantity 
of the 
capacity of 


cellent method of making 


the 
placed in 


as 


after 
or 
to bring the fusibility mixture 


the the 
The nickel could be added next, 


well within fur- 
nace. 
followed by the balance of the copper 
the 


in suggested. 


Effect of igh 


manner previously 


the changes 
effected by increases of temper- 
ature on metals and alloys, is of 
considerable interest both from a prac- 
tical and scientific standpoint, as in 
practice non-ferrous alloys are often 
required to withstand the effects of 
both heat and stress. A knowledge 
of the behavior of alloys when sub- 
jected to high temperatures is also 
of value in rolling mill and forging 
operations, as it indicates the proper 
temperatures at which the work should 
be accomplished. 
Some of the earlier researches along 
this line were made at the Portsmouth 
(Eng.) dockyard in 1877, and showed 


HE determination of 


that a large fall in tenacity occurred 
at temperatures between 350 and 400 
Fahr. In 1890 a comprehen- 
sive investigation was made and pub- 


degrees 


lished by Martens on the mechanical 
properties of steel and 
at high temperatures. The 


were 


iron, copper 
test bars 
in this heated 
a bath parafine for temperatures 
up to 366 degrees Fahr. and in a bath 


investigation in 


of 


of lead or tin alloy for temperatures 


up to 752 degrees Fahr. Further in- 
vestigations of this subject were con- 
ducted in 1899 by Unwin, and in 1900 
Le Chatelier, and in 1907 

published the results 


temperature 


by Rosen- 


hain of 
hich 
aluminum 
mented by ‘other 


*Abstract of paper 
Institute of Metals. 


some 


tests on copper- 


alloys, which were supple- 


tests in 1910 by 


presented before the 
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If the use of the 10 per cent chrome- 
copper is preferred for making the 
zlloy, it will be necessary to melt 
110 pounds of chrome-copper, to 
which is added in. the following or- 
der 35 pounds of nickel, 143 pounds 
of copper, 44 pounds of zinc and 11 
pounds of aluminum. After the chrom- 
ium been melted and 
with a portion of the mixture, there 
is no need of allowing the metal to 
soak in the furnace longer than 
may be necessary to keep the temper- 
ature sufficiently high to dissolve the 
rest of the metals in the alloy. Oth- 
be difficult to 
castings free from oxides which great- 
ly reduce the strength the alloy. 

For this reason it is advisable to 
the metal twice, the first heat of 
metal being poured into ingots, 
which are afterwards remelted to 
The metal should 
poured and 


has alloyed 


any 


erwise, it will obtain 


of 


melt 
new 


make the castings. 


be hot end liquid when 


Temperatures of 


By G D Bengough 


Rosenhain and L.antsberry. The re- 
obtained by Le Chatelier 
rolled copper show a remarkable sim- 
ilarity to those obtained during the 
present investigation. 

As the methods of heating the test 
bars in baths of oil or lead adopted 
by the earlier investigators was not 
sufficiently accurate, a vertical resist- 


ance 


sults for 


furnace, wound with strip plat- 
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the castings will then be practically 
free from oxidation. The color vi 
the alloy is white and it takes a fine, 
silvery The fracture is 
and dense, especially after being re- 
melted. One test bar made from the 
first melt of new metal had a tensile 
streneth of 66,670 pounds per square 
inch, although after being broken it 


polish. fine 


was found that the bar was unsound 
to the extent of one-third of its area. 
Chronie-nickel to 
high melting point, has a denser struc- 


bronze, owing its 
ture and greater compressive strength 


than bronze. It can be 
rolled into sheets and wire, and while 
difficult to cast than 
to 


bronze 


manganese 


somewhat more 


manganese bronze, there is reason 


believe that chrome - nickel 


will replace the latter for many pur 


poses, purticularly. where a. high ten- 


eile, non-ferrous alloy is required 


* 


Copper Alloys 


inum, was used for making these tests. 
Care was exercised to insure the uni 
form heating of the bars to prevent 
oxidation and consequent scaling. 

The tests made on rolled copper 
showed at ordinary temperatures a 
tensile strength of 16.5 tons with an 
elongation of 32 per cent. At 486 de- 
grees Fahr., the tensile strength fel! 
to - 12.7 and the elongation to 
28 per cent. while at 552 degrees Fahr.. 
the tensile strength had increased to 
13.7 tons and the elongation reached 
the lowest point in the series of ex- 
periments, namely 9.3 per cent. 
ther increases of temperature 
rapid decline in the 
strength of the copper, while the elon- 
gation increased from 27 to 29.6 


tons 


Fur- 
result- 
ed in a tensile 
was 
per cent. The greatest elongation was 
found at a temperature of 740 degrees 
Cent., equivalent to 1,364 degrees 
Fahr.. at which point the enormous 
elongation of 78 per cent was reached. 
The tensile 
Only 1.2 tons. 
ture curve for copper is shown in 
Fig. 1, and it will be noted that at 
650 degrees Cent., 1,202 degrees Fahr.. 
the curve is almost a straight line to 
the melting point, 1,065 degrees Cent 
From 650 to 
peratures, curve is c 


strength, however, 


The 


was 


stress tempera- 


degrees 
the 

In the case of rolled aluminum, the 
stress 


ordinary tem 


nvex 


similar 
in form to that obtained with copper 
rhe 
395 


temperature curve was 


temperature of recuperation is 


degrees Cent., 743 degrees Fakr 
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FIG. 2—CUPRO-NICKEL AN- FIG. 3—CUPRO-NICKEL AN FIG. 4—CUPRO-NICKEL AN- FIG. 5—MICROSTRUCTURE 
NEALED ONE HOUR NEALED ONE HOUR NEALED ONE HOUR OF EXTRUDED METAL 
AT 700° C, AT 800° C, AT 900° C. 
These micro-photographs show a magnification of 80 diameters. 
The points particularly noted in the microstructure of the copper-nickel 700 degrees Cent. The difference is so 
cutve for copper and aluminum were alloy is shown in Figs. 2, 3 and 4. great that it might be concluded that 
that a well-defined change in the di- An alloy of cast brass containing they are entirely different alloys.’ The 


the 
curves occurred at 650 degrees and at 


rection of stress temperature 


395 degrees Cent., respectively. 


Copper-Nickel Alloy 


The stress temperature curve ob 
tained in the case of a copper-nickel 
alloy also greatly that of 
copper. The temperature of recupera- 
tion was higher, namely 710 degrees 
Cent., 1,310 degrees Fahr. The 
gation declined until a temperature 
of 650 degrees Cent. was reached, and 
then increased rapidly, reaching its 
maximum at 700 degrees Cent. From 
this point to 750 degrees Cent. there 
was a falline off in elongation, but 
from 750 degrees it increased until a 
temperature of at least 1,010 degrees 
Cent. was reached. The melting point 
of this alloy was 1,190 degrees Cent., 
and the composition follows: Copper, 
79.99 per cent; nickel, 19.60 per cent. 
and iron, 0.41 per cent. It was found 
that the copper-nickel bars scaled con 
siderably when heated to high tem- 
peratures, the scaling being much 
worse than in the case of pure cop- 
per. The effect of annealing on the 


resembled 


elon- 


copper, 69.88 per cent; nickel, 0.5 per 
per and lead, 
U.64 per cent, lost steadily in tensile 
streneth as the temperature increased 
and the elongation fell off 
until a temperature of 40C0 
Beyond this point, 


cent; zinc, 27.9 cent, 


rapidly 
Gegrees 
Cent. was reached 
in common with all similar alloys, re 
covery set in and was rapid after 459 
Cent. were made 
metal, the 
composition of which were as follows: 

(A) Copper, 60.52 
38.80 per cent, and 
cent. 

(B) Copper, 59.52 per cent; nickel, 
0.39 per cent; zinc, 39.43 per cent, and 
lead, 0.74 per cent. 


degrees Tests also 


on two allovs of Muntz 
zinc, 
per 


per 


lead, 


cent; 
0.40 


The elongation of alloy 4 fell off 
rapidly up to 300 degrees Cent., and 
reached a minimum value at about 350 
degrees. T'rom this point it increased 
rapidly up to a temperature of 395 
degrees Cent. Alloy B 
results in the range of temperature 
400 and 500 Cent., 
and a comparison of the curves of the 
two alloys showed that they act quiie 
below 


gave variable 


between degrees 


differently at all temperatures 


sensitiveness of these alloys to very 
small differences of composition is of 


great industrial interest and import- 
ance. The microstructures of both 
these alloys of Muntz metal are 
shown in Figs. 6 and 7. 
Other Alloys Tested 

Other alloys tested were a cast 
brass, Tig. 9, composed of copper, 
56.75 per cent; zinc, 43.20 per cent; 
and lead, 0.10 per cent, and a com- 
plex brass consisting of copper, 55.1 
per cent, aluminum, 0.07 per cent; 
nickel, 0.28 per cent; zinc, 41.89 per 


cent; tin, 0.77 per cent; lead, 0.52 per 
cent; iron, 0.84 
canese, 0.36 per cent. 
was extruded, 


per cent and man- 
The latter ailoy 
and its microstructure 
Fig. 5. 

The results of these 
that all alloys lose strength 


rapidly when heated; that the elonga- 


is shown in 
investigations 
show 


tion falls until a certain point is 
reached, which point varies with the 
allov, after which recovery sets in 
and the elongation becomes greater 
with the decrease in tensile strength 


until the melting point is approached 
































FIG. 6—-MUNTZ METAL, 4. FIG. 


—MUNTZ METAL, B 


FIG, 
BROKEN 


8—MUNTZ METAL, B, 
AT 625° C. 


These micro-photographs show a magnification of 80 diameters. 






































Solved by Experts 


Silicon in Copper Alloys 
ft has 
silicon 


been stated frequently that 
is a desirable addition to hyd- 
bronze mixtures, and that these 
astings withstand high steam or water 
pressures without leakage. An alloy that 
recommended for this purpose 
follows: Copper, 78 pounds; tin, 12 
pounds; zinc, 1% pounds; brass, 1 
pounds, and silicon-copper, 0.12 pound. 
The brass, we understand, is the usual 
copper-zine alloy, but the amount of 
silicon is so low, only about 0.01 per 
cent, that we have wondered what 
possible effect it could have upon the 
metal. We also have been advised that 
lead should be small amounts 
in alloys subjected io water or steam 
pressure, and that not more than 2 
per cent should be added. 

If silicon-copper is used in compo- 
sition or gun metals, it must be add- 
ed in very small quantities; otherwise 
it will do more harm than good. The 
percentage of silicon-copper in your 
alloy is as much as should be used in 
any mixture. If there is any lead in 
the alloy, silicon should be carefully 
excluded from any brass or bronze. 
The addition of silicon will not im- 
prove your alloy, and we do not ad- 
vise its use. Magnesium should be 
substituted and the percentage of this 
deoxidizer must be very low, or it 
also will do more harm than good. 
Two ounces of magnesium to 100 
pounds of metal would be entirely too 
much for any alloy of copper. It 
would be desirable first to alloy the 
magnesium with the zinc in the pro- 
portion of one ounce of magnesium to 
two pounds of zinc, and from four to 
eight ounces of the magnesium-zine 
alloy is as much as should be added 
to the metal. 


raulic 


lias been 


used in 


Silicon, manganese and 
magnesium, as deoxidizers, cannot be 
used with the same freedom as phos- 
phorus. A knowledge of the effects 
of these elements on alloys of copper 
will indicate 
should be 
for 


how cautiously 


Silicon is 


they 
used. 
making copper castings, 
not so effective in alloys. 


excellent 

but is 
Magnesium 
causes brittleness in brass and bronze, 
unless it is 
amounts. 


used in 
Manganese 


small 


cold 


extremely 
produces 


shuts in the castings and spoils their 
appearance. It also causes oxide 
colorations which the frac- 
ture of the metal. All these elements 


must be used, 


dis- 
show in 


otherwise it 
use them at all. If 
you desire to make an alloy as hard 
as the given and for the 
purpose, it would be better to 
melt the copper, then deoxidize 
boron suboxide, which would leave 
the copper practically in the tough- 
pitch condition; the tin and zine then 


properly 
is better not to 
one same 
first 
with 


are added, the brass and _ silicon-cop- 
per being omitted. This would make 
a much better alloy than the one you 
mention. The claim that lead is 
jurious in alloys subjected to pressure 
is merely a_ theory 


in- 


and is not borne 
Highly leaded alloys 
have been used for castings subjected 
to water pressure, from time imme- 
morial, and are still used. The much- 
exploited gun metal—copper, 88 per 
cent; tin, 10 per cent, and zinc, 2 
cent—is 


cut by practice. 


per 
a very difficult metal to cast 
so that it will withstand high pres- 
sures of water, and has been replaced 
trequently by leaded good 


alloys with 


results. 


Mixtures for Babbitts 


Ve would like a babbitt formula 
that will compare favorably with some 
o| the high-priced babbitt mixtures on 
the market. We also would like to be 
riformed whether it is a good plan to 
leave brass castings in the molds over 
night, and whether it is safe to shake 
out heavy brass castings while they are 
still red hot? Recently we made some 
heavy engine brasses that cracked on 
the inside when left in the molds to 

We made them again, shaking 
while red hot, and they did not 
Did this have anything to de 
with it, or was there probably some 
difference in the way the castings were 
poured? Sometimes, when we are in a 
hurry for @ casting, we cool it in wa- 
ter after it has been out of the sand 
for a few minutes. What effect, if any, 
does this have on brass castings? 

A high-grade babbitt 
paratively hard can be 


cool. 
out 
crack. 


that is 
made 


com- 
from 


the following mixture: Copper, 5 
pounds; antimony, 10 pounds, and tin, 
85 pounds. Melt the copper under 
charcoal in a crucible furnace, gradu- 
ally adding the antimony, and when 
dissolved, remove the pot from the 
and add the tin. The heat ab- 
sorbed by the crucible, and the molt- 
en copper and antimony, will melt the 
tin, and when the latter has been 
dissolved, the mixture should be 
stirred thoroughly and cast into in- 
If a babbitt kettle is available, 
the tin can be melted therein, and the 
molten copper and 
poured the tin. 
as a flux. 


fire 


gots. 


antimony is 
Use pulverized 
A cheaper alloy, 
for lining heavy brasses, is 
made as follows: Copper, 334 pounds; 
lead, 25 pounds; antimony, 11% 
pounds, and tin, 60 pounds. Brass 
castings can be leit in the molds all 
night, if considered advisable, but 
it is better to shake them out of the 
sand while hot, as they can be 
cleaned to better advantage. This is 
particularly true of heavy castings, as 
the fins and rough spots can be re- 
moved easily while they are hot with 
a spade or heavy file. It is not safe 
to shake-out heavy castings while too 
hot as they are very weak when at 
a high temperature, and they may be 
broken or may bleed. Cooling in wa- 
ter is supposed to soften brass cast- 
but this is questioned, as it 
does not seem to make any difference 
in their physical qualities. The prin- 
cipal reason for the practice of cool- 
ing in water while hot is to clean 
them, or to produce a better color. 
The castings, however, should be be- 
low redness when this is done. The 
cracking of the engine brasses was 
not caused by leaving them in the 
sand, as the mold would not offer 
sufficient resistance to the contraction 
of the metal to cause a rupture. The 
trouble was due to shrinkage, the 
castings having been poured with cold 
metal. The second time the castings 
were poured with hotter metal and 
shrinkage did not occur. It does not 
afiect the castings to leave them in 
the sand until cool, or to remove 
them while hot, provided they neither 
bleed nor crumble 


into 
soit coal 
suitable 


Ings, 


when handled. 
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A Stiff, White Alloy 


We would like to obtain the formula 
fer a stiff white alloy. We are of the 
that the metal employed in 
flat latch keys would be satis- 
for our purpose. Can you give 
idea of the composition of this 


March, 


upinion 
making 
factory 
us any 
alloy? 

The metal for flat 
keys must be very stiff, and is gen- 
erally an alloy of copper, zinc and 
nickel, being in fact a German silver. 
Several different formulas are used 
for this purpose, a typical mixture 
following: Copper, 65 per cent; nick- 
el, 12.50 per cent; lead, 1 per cent; 
tin, 0.25 per cent; iron, 0.50 per cent, 
and zinc, 20.75 per cent. The cop- 
per and nickel should be charged to- 
gether in the crucible with a liberal 
supply of charcoal, and when melted 


used making 


the iron can be added in the form 
of tin plate, or by the addition of 
yellow prussiate of potash used as 
a flux. When tin plate is used, the 


small percentage of tin in the mixture 
may be omitted safely. After the tin 


plate is dissolved, the metal should 
be stirred thoroughly, and the rest 
of the mixture added, The _ nickel 


should be grain nickel. 


Sand Mixtures for Cores for Brass 


What proportion of flour is usually 
added to sharp sand for making stock 
How is resin sand mixed for 
brass castings? What proportion of 
molding sand 1s it mecessary to 
with sharp sand for making flour cores 
that zull stand the while 
drying? Can you suggest a good mix- 
ture for making cores for splicer ears 
jor electric railway overhead work, and 

mixture for general cores for 
work? We would like to obtain 
some practical formulas for cores that 
have been actually used which will in- 
sure mixtures that will successfully re- 
sist the the metal. 

The flour 
sharp sand for making stock or other 


ccres ? 
mix 
up in 


oven 


also a 


brass 


pressure of 
proportion of added to 


cores for brass castings, is one part 


of flour to ten parts of sand. If the 
cores are round and are set on end 
in the oven, mix as follows: Seven 
parts of lake sand; three parts of 


molding sand, either old or new, and 
one part of fiour. Resin for a 
sand mixture should 
and should 


core 
pulverized 
through a 
fine sieve, until reduced to a powder 
It can be purchased in this form. This 


be 


be screened 


mixture should consist of sharp sand, 
floor burnt sand, in 
such proportions that when damp, it 
will be sufficiently strong to permit 
of handling the cores without break- 


swecpings and 
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when 


the 
core box. The proportion of resin to 
sand may vary from 1 to 14, to 1 to 
30, according to the desired hardness 
of the cores and the manner in which 


age removing them from 


the sand is mixed. For splicer ear 
cores, use one part of linseed oil to 
32 parts of lake or silica sand, or 
mix one-half gallon of boiling water, 
one quart of linseed oil and 35 parts 
of sand. The following will be found 


satisfactory for cores for ordinary 
brass castings: Riddle one part of 
burnt sand or floor sweepings, one 


part of molding sand and one part 
of lake sand through a No. 16 sieve 
to remove all lumps. Wet with two 
gallons of water, to which one pint 


of glucose and one pound of flour 
have been added. The flour is added 
to the water in the form of a bat- 


ter, after which the glucose is stirred- 
in. The sand is moistened with this 
liquid and then is mixed thoroughly. 
The will not require blacking, 
as they will produce smooth castings 
without such treatment. 


cores 


White Alloy for Plumbers’ Goods 


Can 


you give us a formula for a 
white metal that would be suitable for 
making plumbers’ goods? The alloy 
must be cheap, but we cannot use any 
soft metal such as the tin and lead 
series of alloys. What alloy can you 


suggest that would be as hard as brass 
and with the 
white in color? 


same characteristics, but 

The only alloys that will meet the 
requirements demanded are those con- 
taining nickel, and because of the 
comparatively high cost of this metal, 
alloys cannot considered 
they are expensive 
than yellow brass. To obtain a white 
alloy it will be necessary to use as 
much as 15 per cent of nickel, as 10 
per cent of nickel in this alloy will 
produce a_ yellowish white shade. 
There is no metal, except manganese, 
that can be used in the place of nickel 
to whiten copper, and it would not be 
economical to 


be 
more 


these 
cheap, as 


use manganese, as it 
employed in conjunction 
Castings made from a 
manganese and 
machined owing to 
iron the 
the alloy which 
Therefore, 


cannot be 


with iron. 
mixture containing 
iron cannot be 

the fact that the 
form of nodules in 
the tools. 

ganese-copper made by alloying cop- 
per with ferro-manganese cannot be 
used, and in white 


exists in 


destroy man- 


make a 
alloy by the use of 30 per cent iron- 
would be 
use an amount of the 
latter equal to 50 per cent of the en- 
copper charge in the 


order to 


free manganese-copper, it 
necessary to 


tire mixture. 


The metal, however, would be more 
expensive than a cheap nickel mix- 
ture. The manganese and copper al- 


loy, however, may be given here, as 


it is an excellent alloy for many 
purposes, and can be worked with 
great ease. The following mixture 


may be used, which is a genuine man- 


ganese bronze: Copper, 35 pounds; 
30 per cent iron-free manganese- 
copper, 45 pounds; zinc, 12 pounds, 


and lead, 8 pounds. To cast the al- 
loy in sand molds it will be necessary 
to add aluminum to the 
the proportion of 2 
100 pounds of metal. 
alloy, which is 


mixture in 
ounces to 
The following 
a low-grade German 
silver, is less expensive than the 
manganese and copper alloy given 
above: Copper, 50 per cent; nickel, 
15 per cent; zinc, 35 per cent, and 


aluminum, 2 ounces. 


each 


Dipping Brass 
Will you kindly advise us of a mix- 
ture for a yellow dip metal that will 
machine easily? 
The following alloys are pale yel- 


low in color, and as they contain 
considerable lead, can be machined 
easily: Copper, 16 pounds; zinc, 9 
pounds, and lead, 1 pound. Or, cop- 


per, 16 pounds; zinc, 10 pounds, and 
lead, 1 pound. If a mixture of a more 
reddish tint is the following 
alloy will be found satisfactory: Cop- 


desired, 


per, 67 pounds; zinc, 30 pounds, and 
lead, 3 pounds. 
Annealing Brass Castings 
In a paper presented before the I[n- 
stitute of Metals, London, Eng., on 
the “Influence of Tin and Lead on 


the Micro-Structure of Brass’, F. 
Johnson laid stress upon the advisa- 
bility of 
ings 


thoroughly cast- 
alloys of copper and 
zinc that contain tin, before subject- 
ing them to any mechanical treatment, 
in order to soften the brittle tin com- 
pound. 


annealing 
made of 


These alloys, which are gen- 
naval 


erally known as brass, range 
in composition from copper, 70 per 
cent; zinc, 29 per cent, and tin, 1 


per cent, to copper, 63 per cent; zinc, 
37 per cent, and tin, 1 per cent. After 
being annealed the alloys should be 


cooled slowly. 


Matthew Addy & Co., Cincinnati, in 
a four-page circular direct attention 
to manganese by-products for foun- 
dry use. This material contains from 
10 to 12 per cent manganese, 0.45 to 
0.55 per cent 0.025 to 0.035 
per cent sulphur and 0.08 to 0.09 per 
cent phosphorus. 


silicon, 


The Operation of Small Open-ldlearth JF wrnaces 


Various Types of Fuel-Oil Burners Are Described With the Ar- 
rangement of the Burner Port—How a Small Furnace Was Rebuilt 
By B H Reddy 


N THE country where the writer 
ll as a boy rambled over the hills 

and through the woods, there lived 
cabin an old man. There was 
nothing remarkable about the fact 
that he lived to be nearly 100 years 
old; that at 90 he could read news- 
papers by the hour without the aid 
of spectacles; that he had a 
headache nor had been confined to his 
bed with illness a day in his life. This, 
in spite of the fact that he used to- 
bacco continuously from the time he 


in a 


never 


was a boy and used whiskey in mod- 
the His 
n-ssessions seemed to consist mainly 


eration during same time. 
a small piece of property and nu- 
descendants. When anything 
the and 
if he had an opportunity, he would 
remark, “Wal, now, doan go too fast 
Let’s kacalate Ilis occu- 
pation kacalatin, if 


merous 


was to. be done by family, 


first.” main 


seemed to be one 
about 
and at 


times necessary for one to kacalate, but 


were to judge by 


his cabin. It is all 


appearances 
very well, 


the kacalashuns should be used with a 


liberal application of 
and judgment gained from experience 
This the 
construction open- 
hearth 


common. sense 
especially is 
and 
furnaces. 


applicable to 
operation of 


While considerable has been 
about open-hearth furnaces of 
the larger size, from 10 tons upward, 


little has been written about the small- 


pub- 


lished 


er furnace, less than 10 tons in 


The smaller furnaces are par- 


ca- 
pacity. 
ticularly well adapted for steel cast- 
ing plants. In the larger plants, they 
are convenient for use when it is not 
economical to employ the larger fur- 
for 
Only 
crude oil for fuel, will be considered 


naces or making 


small 


alloy 


special 
steel. furnaces, using 
in this article, nor will details of con- 


struction, bracing, etc., be discussed. 


Types of Burners 


burners of 
suit- 


There are a number of 


ditferent designs on the market, 
able for use in open-hearth furnaces 
The feature to be kept prominently in 
mind, is the thorough atomization of 
It is not at all difficult 


to make an efficient burner from pipe 


the fuel used. 
and fittings at a very low cost, in an 
shop. As 
must be 
the 

This can be seen readily by observ- 


ordinary pipe 
the fuel 


atomized to obtain 


previously 
noted, thoroughly 
best results 
the flame in the furnace through 
Whenever 
the oil 


ing 
i pair of melters’ glasses. 


there are stars in the flame, 


is not being properly atomized. These 
stars are caused by 
particles of oil 


small drops or 
projected from the 
As they burn brightly, they 
are easily seen as they pass through 
the flame. They generally fall near 
the burner, but sometimes are car- 
ried a considerable distance wher 
compared to the total length of the 
flame. Their 
indication of 


burner. 


presence is a 
the waste of 
black streak in the flame, 
the burner and extending 
tances through 
flame, is 


positive 
oil. <A 
beginning at 
varying dis- 
center of the 
indication of the 
This is quite noticeable 
to the eye trained to note the charac- 
teristics of the different flames. 
The tips used on burners are made 
in a wide variety of forms. In Fig. 1} 
are shown several shapes in common 
use which are made from 34-inch pipe 
The tip, A, seems to 
the fuel, but a high 
oil and maintained. Tip. 
B, is except that 
the slot is wider, in other words, the 
opening has a greater area. 


the 
another 
waste of oil. 


aid in atomizing 
pressure on the 
air must be 
similar in shape, 
This does 
not necessitate the use of as high a 
the tip previously de- 
Styles A and B can be made 
blacksmith by heating and flat- 


pressure as 
scribed. 


by a 
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tening out the pipe over a flat drift 
Style C is merely a straight piece of 
pipe, while D is a pipe drawn to a re- 
duced diameter at one end. While the 
size of the opening can be varied, a 
diameter of 54 inch is suggested. In 
making tips for burners, it is highly 
important that the end be carefully 
on the with a file 
If there is any small pro- 
will cause the oil to drip 


smoothed inside 
or reamer. 


jection it 


down from the end of the burner 
This results in a direct waste of oil. 
Style D seems to be the most de- 


sirable form of tip for general use 
It is easily made and gives a smooth’ 
flame no longer than that 
from other styles of tips. It is possi- 
ble, using tips A and B, that 
the flame will be too wide. When the 
furnace is narrow, there also is danger 
of cutting the brickwork at the front 
and back. 


If the burner tip is allowed to pro- 


which is 


when 
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FIG. 2.—PLAN OF THE CHECKER WORK 
ject into the furnace beyond the brick- 
work and becomes hot, there may be 
trouble from the the 
inside of the tip, thereby clogging the 


opening. 


oil coking on 
This, of course, depends op 
the quality of the oil used, the smooth- 
ness of the inside 
the temperature to 
heated. The tips usually are from & 
to 12 long, and are threaded 
on one end to facilitate their removal 
and replacement. Frequently the burn- 
are not the fur- 
Mace at each Nothing is 
gained by this, as the tips are burned 
off the coked of the 
burner, necessitating’ the replacement 
of the tip every alternate reversal. Te 
difficulties, 


the burner and 


which the tip is 


of 


inches 


ers withdrawn from 


reversal. 
inside 


or oil is 


overcome these water- 
cooled tips are sometimes used. At E, 
Fiz. 1, 1s which can 
be made With a 
water-cooled burner it is not neces- 
sary to withdraw the burner at each 
reversal, nor is there trouble from the 


shown a burner 


in a repair shop. 
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FIG. 3—PARTIAL PLAN OF 
However, it 
is doubtful if any economies are effect- 
ed by their use, owing to the increased 
cost of the burners and added 
of used, 
pecially when the water is purchased 


oil coking on the inside. 


the 
cost the cooling water es- 
Unless care is exercised in making a 
water-cooled burner, oil will drip from 


the tip, especially if it is cooled to a 


low temperature. 
High and. Low Pressures 
There are two methods of furnish- 
inc oil to the burners. These are 


commonly known as high pressure and 


low pressure. Roughly speaking, any 


pressure under 20 pounds per square 


inch is called low 


pressure and over 
40 pounds, high pressure. The low 
pressure is usually secured by means 
of the gravity system, the required 


pressure being obtained from a stand- 


pipe of sufficient height. Great econ- 


omy has been claimed for this meth- 
od over the high pressure system, 
but there seem to be no convincing 


reasons why this should be so, 
from the fact that the gravity 
system a uniform pressure is. ob- 
tained, provided the oil is kept at a 


aside 
by 


constant height in the standpipe. This 
can be accomplished 


overflow as 


by placing an 
required and allowing the 
excess oil to flow back to the supply 
tank. The principal objection to the high 
the 


pulsations 


pressure system is varying pres: 


sure caused by the of the 


THE FURNACE AS REBUILT 


pumps. This can be overcome in sev- 
eral ways. A simple method is to pro- 
vide a tank on the delivery line, in 
The 
oil should flow in at the top of the 
tank, so as not to transmit the pulsa- 
tions, which will 
extent, in spite 
if the pump delivers 
cil at the bottom of the tank. When 
the pulsations of the pump are trans- 
mitted-to the oil, it shows clearly iv 
the furnace by the alternate lengthen- 
ing and shortening of the flame. Here- 
in is the so-called wastefulness of the 
high-pressure system, as sufficient oil 


which an air cushion is carried. 


a certain 
cushion, 


occur to 


of the air 


directly into the 


must be supplied to the burner so that 
the shortest flame of the re- 
The lengthening of the 
flame beyond this point constitutes a 
or 


will be 


quired length. 


waste oil. 


Atomizing the Oil 
For atomizing the oil, air or steam 


may be used. If. steam is employed, 
it can be used direct from the boilers, 
or aiter superheating, by passing it 
through suitable heating coils. From 
a series of experiments conducted by 
the writer, it is that or- 
dinary practice nothing is gained by 
using steam in the burner at 
temperature. It is 


emplov a 


apparent in 
a high 
t , 
medium. 


only necessary 


dry atomizing 


Some have claimed great economies 


from the use of steam 
In a 


air, 


of 
conducted 


instead 


series of experiments 
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FIG. 4—SECTION THROUGH 
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FIG. S—SECTION THROUGH THE 


at one plant it was ascertained that 
it requires 1334 pounds of steam per 
minute to furnish the proper size 
flame, when used direct in the fur- 
nace at a temperature of 54 degrees 
Fahr. of superheat. Almost the 
amount of steam was required to drive 
an air compressor at the proper speed 
to furnish sufficient air to the burner 
to secure a flame of the same 
Taking into consideration the 
from friction, radiation, etc., a smaller 
amount of air was required per minute 
than of steam. This was undoubtedly 
due to the oxygen in the air which 
aided combustion. Undoubtedly, steam 
can be used with the basic process, but 
when the acid process is employed, it 
is an entirely different proposition. 
The use of steam results in the use of 
a greatly increased quantity of sand 
to keep the furnace bottom in proper 
condition. This increased cost wiil 
more than offset any economies ef- 
fected by the use of steam. 


Sanie 


size. 


losses 


The Burner Ports 


It is usually advisable to allow the 
brickwork of. the port tunnel 
through which the burner is inserted 
into the furnace to project two or 
three inches beyond the end of the 
burner. This protects the end or tip. 
As is well known, the end of the fur- 
nace opposite the burner in use is sub- 
jected to the greatest amount cf heat. 
When the burner is in use, the cold 
air drawn through this port and the 
oil and air passing through the burner, 
keep the port at a low temperature, 
The burner at the opposite end of the 
furnace has no oil nor air passing 
through it and, in addition, is sub- 
jected to the intense heat of the flame 
from the other burner. The heat, 
however, is drawn through the 


or 


out 


burner port, which acts as a flue. This 


FURNACE AND SLAG POCKET 


can be overcome by partially with- 


drawing the burner and allowing air 
or steam to pass through it, thereby 
holding back the flame. This can 
be easily accomplished by drilling a 
small hole in the back of the plug 
in the three-way reversing valve, used 
for reversing the burners. The size 


of the-hole required can be determined 
by experiment, but it is not necessary 
to make it more than % or 3-16 inch 
in diameter. 

Superheating the Steam 
It is not at all difficult to secure 
superheat in steam, but it is quite 2 
different problem to deliver it to the 
burners. The pipes leading from the 
coil to the reversing valve and to the 
burners should be well protected with 


a high grade pipe covering suitable 
for withstanding high temperatures. 
It is advisable to apply a double 
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thickness of covering to the pipes. 
At one plant an attempt was made 


to superheat the steam by passing it 
through a loop of 2-inch extra strong 
pipe, laid on top of the checkers at 
the the 
temperature was 
Fahr. As there 
burner, the steam was passing through 
the coils only when their respective 
burners were in use. In this service 
the life of the coils did not exceed 432 
As this particular furnace ran 
quite hot in the stack flue, a slot was 
cut through the top of the 
flue, between the reversing valve and 
damper, and a coil, made from 114- 
inch standard pipe, inserted. 
This coil héated the to 1,105 
degrees Fahr. and lasted nearly four 
months. «As the stack flue w 
ample area, the coil was placed direct- 
ly across it. In placing a coil in a 
furnace in which the stack flue 
of small area, the coil was laid on the 
bottom directly underneath the revers- 
ing valve. The coil was supported by 
bricks which raised it about 4% inches 
above the bottom. When using super- 
heated steam, it is advisable to have 
a small opening in back of the revers- 
ing valve, regardless of whether the 
flame is to be held back in the burner 
port. The steam passing through the 
pipes and burner is usefu! for keeping 
them hor. If this is not done, the 
benefit of the superheat will be losr 
and, in addition, water will probably 
be carried into the furnace, even if 
means are provided for draining the 
pipes. 


chamber where 
about 1,600 
was a 


the rear of 
degrees 
coil for each 


days. 

stac« 
was 

steam 


as of 


Was 


advisable to 
and this 
very few 
expensive, 


it is 
shapes, 

in a 
are 


In furnace work 
avoid using special 
can he done, except 
cases. Special shapes 
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ure made only to order by the brick- 
makers, and are liable to be out ci 


stock when needed most for unexpect- 
ed repairs. The furnace roof should be 
made of standard size brick, 
9-inch keys and straights. Sometimes 
a low roof is advocated for the pur- 
pose of holding down the flame close 
to the bath, but extremes of this 
type of construction should be avoid- 
ed. If the roof is too low, combus- 
tion is retarded and, in addition, it is 
soon cut out by the flame. This is 
particularly true when using oil, as 
this flame is inclined to be extremely 
sharp and will cut out brickwork in 
a very few hours. As the flame is 
localized to a large extent, it is easy 
to cut out the brickwork or to cause 
excessive furnace losses in the metal 
charged. Occasionally, furnaces are 
built in which the ports in the ends 
are not as wide as the body of the fur- 
nace. This form of construction is 
not to be recommended for small fur- 
naces, especially when using oil, as 
the brickwork is rapidly cut out at the 
point where the furnace is contracted 
on the inside. 

When a green furnace 
it is customary to dry it out slowly, 
and to heat it gradually. As the heat 
is increased, the tie rods across the 
top of the furnace must be loosened 
to take care of the expansion of the 
brickwork and they should be tight- 
ened when cooling down the furnace 
Unless care the 
roof can be ruined easily by improper 
heating. While silica bricks will with- 
stand high temperatures, they 
sensitive to sudden changes and 
less care is exercised, the life of the 
roof will be greatly reduced by the 
spawling-off of the bricks on the in- 
side. The side bracing or brick stays 
of the iurnace should have a heavy 
steel angle or channel for carrying the 
weight of the roof as well as for 
taking the thrust of the arch. The 
necessity for this is self-evident when 
the frequent patching and renewing of 
the front and rear walls is considered 


The Hearth 


silica 


starting up 


is exercised, furnace 


are 
un- 


The hearth should be of sufficient 
length to insure proper combustion. 
If the hearth is too short and the 
ports small, there will be exces- 
sive cutting of the brickwork and a 
tendency for the gases to burn in the 
ports and down into the slag pockets 
The bottom should not be too thin, 
as there will be an excessive loss of 
heat and resulting cold metal. While 
the metal may appear hot enough on 
top, the lower portion of the bath 
will be much colder and when this 
metal is used it will result in defective 
castings and an undue percentage of 


too 
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skulls. It is the writer 
why there should be any necessity tor 
long, 


not clear to 


and correspondingly narrow, 
and flues for fur- 
naces with the added retardation from 
friction to the 
It has been 

that it 


chambers oil-fhred 


passage of the 


found 


gases. 
experience 
the checker 
chambers of depth rather 
than of the volume, with less 
height and increased length. As this 
is true with gas-fired furnaces why is 
the same principle applicable to 
oil-fired furnaces? 
ber of 


from 
is better to have 

greater 
same 


not 
There are a 
the 
but a 


num- 
ways in which checker- 
be laid, 
method is 
the 


throughout. 


work may con: 
venient 


This 


straights 


very 
shown in Fig. 2 
use of 9-inch 
As a_general 


rule, not less than 100 square feet of 


involves 


heating surface should be provided 
for each ton of metal in small fur- 
naces. 


Rebuilding a Small Furnace 


While in a 
the 
open-hearth 


steel foundry recently, 
smal] 
with the 
officials, the writer ventured to remark 
that there radically 


wrong with the design of the furnace, 


observing: operation of a 


furnace one of 


was something 


not knowing that the designer was 
present. The latter immediately be- 
gan a series of violent protestations 
to the effect that he had carefully 
kacalated all the proportions and he 
insisted that they were correct. Be- 


ing unable to fathom the calculations 
attention 


presented, was directed to 
the flame coming out through the 
burner ports, around the doors and 
through the cracks in the brickwork. 
The large percentage of skulls indi- 
cated also that something was radi- 
cally wrong. 

Later the writer was afforded an 
opportunity of making the necessary 
changes in the design and construc- 
tion of the furnace. Noting that the 


metal seemed quite hot in the furnace, 
but was cold in the ladle, the furnace 
spout was raised about 8 inches, which 
compelled the melter to carry a thick- 


er bottom. In the slag pockets no 
clear, well-defined currents could be 
seen, but. instead the gases moved 
sluggishly and surged back and forth, 
indicating that there was some _ ob- 
struction to their free passage. The 
furnace was rebuilt as shown in Fig. 


3, which is a partial plan view. The 
original the 


sec- 


design is indicated by 


heavy dotted lines. Fig. 4 is a 
tion through 


checker 


the ports, slag pockets 
The bridge 
was reduced in height and was 
toward the checker chamber 
The original position of the bridge 
wall seemed to be such that the gases 
descending through port, F, 


and chamber. 
wall 


moved 


were de- 
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fiected upward and retarded the flow 
of the gases through port G. Fig. 5 
and 
right « the 
center the original 
height of the slag pockét bridge wall, 
the thickness of the bottom and the 
position of the burner port. In the 
section of the furnace at the left, Fig. 
5, the center line of the burner 
intersects the center line of the 
nace at the elevation of the bottom 
of the doors. As a rule, this insures 
a z0od position for the burner port. 
As shown in the view on the right, 
the original inclination was not suf- 
ficient to obtain the best results, as 
the burner could not be depressed to 
the proper angle 


is a section through the furnace 
slag pockets. At »f 
line is shown 


the 


port 
fur- 


and too high 
at the point where it entered the fur- 
nace. The original form of the arches 
connecting the ports with the slag 
pockets, as shown at X, is indicated 
at the left, Fig. 5. These arches were 
changed, as shown at the right, Fig. 5, 


was 


and no further trouble was experi- 
enced Fig. 6 is a_ cross-section 
through the furnace hearth. the in- 


creased bottom thickness being shown 
by the heavy dotted lines. 

The ports for the burners should 
be made so as to permit of the ad- 


justment of the burners by tilting 
them up or down. This is necessary 
for the following reasons: When, 


charging and melting down the charge, 
the burner is tilted upwardly so that 
the flame will not strike the charge, 
as the flame impinging upon the cold 
metal will interfere with proper com- 
bustion. It will cause 
and will scatter and 
deflect the flame, which is liable to re- 
sult in the cutting of the walls or 
roof. It has been claimed that a small 
open-hearth furnace, properly de- 
signed, furnish melted steel to 
the ladle with an oil consumption of 


also excessive 


furnace losses 


will 


about 50 tons per gallon or approxi- 
mately 60 gallons per hour. 
be true. 


This may 
However, one of these prop- 
erly proportioned furnaces used over 
100 gallons per hour with an oil con- 
sumption in excess of 100 gallons per 


ton of steel. 
tconomies Effected 


After the furnace, previously re- 
ferred to, was rebuilt, the oil consump- 
tion and the 


charge were 


time required for each 
greatly reduced. 3e- 
fore the furnace was rebuilt it radiat- 
ed so much heat that the paint was 


blistered on a cupboard about 20 feet 


distant. After rebuilding, one could 
stand close to the furnace with com- 
parative comfort, as the flame was 


passing through the checkers instead 
of breaking out through every crack 


and opening in the brickwork. In 
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the absence of loam for a wash to 
coat the ovtside of the furnace and 


to close up the small cracks, a wash, 


made of cement and fire clay, was 


used. While not as good as the loam 
wash, it the 
Another advantageous result ob- 


answered purpose very 
well. 
tained from the rebuilding of the fur- 
in reduction in the melting 
losses. Before the furnace was rebuilt 
the skulls averaged 15 per cent of 
the heats, but after the changes were 


nace Was 


made the losses were reduced to 3 
pounds in six heats. As the heats 
averaged five tons, the economy thus 
effected was considerable. 
Patterns and the Cost of 
Production 
By J. B. Binns 
Beyond the memory of man _ the 
pattern shop has been considered 
a necessary evil —a_ non-producer. 


As an apprentice boy my employer 
used to speak of the pattern shop 
as the place where he spent all his 
profits. As a matural consequence. 
anything was considered good enough 
for this department, any out of the 
way corner that could not be used 
for anything else was graciously des- 
ignated the pattern shop. The very 
mention of machinery and the pattern 
shop at one time would have been 
considered high treason, and the cul- 
prit would have been (very rightly) 
punished. It is a great national loss 


that no Charles Dickens ever came 

















FIG. 1—IMPROPER AND PROPER METH- 
ODS OF DOWELING LOOSE PIECES 
TO PATTERNS. 


sad 


dared to 


tale of those 


ask 


the 
who 


forth to write 


Oliver Twists for 
machinery. 
Picture to 
ternmaker with his burning gouge and 
hind block of 


on bended knee be- 


boss 


yourself the meek pat- 


chisel in one and a 


wood in the other, 
the 


for czar of the works—the 
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machinist—begging for the use of one 
of his lathes. All turning 
had to be done in the machine shop 
whenever a lathe could be spared, and 


precious 


all planing and sawing was done by 
hand. Therefore, is it any wonder, 
that under these conditions the pat- 
tern shop was a thorn in the flesh. 
a drag on the other departments? Pat- 























FIG. 2—AN OIL BOX PATTERN 


iernmaking as an intermediate step tv 
the accomplishment of an end was too 
often those who 


overlooked even by 


vere in closest contact with this work. 
Pattern Shop a Money-Saver 
With the introduction of machinery 
in the 
been 


pattern shop these conditions 


have eliminated to 


and the 


some extent, 


wide-awake imanufacturer of 
today realizes that the pattern shop is 
essentially a money-saver, although a 


oney-spender, and a department to 


be reckoned with in the production of 
made te 


cheap castings. Patterns are 


make castings, and plenty of them 
at the lowest cost. “Cheap castings” 
is the cry nowadays, not cheap pat- 
terns. A nattern is first and last 


foundry equipment and as such should 
be reckoned with in the castings. Then 
the pattern shop is placed on a pay- 
ing basis and the patternmaker is giv- 
en a little of the 
to 


credit he is entitled 


The question of how cheap a pattery 


can be made should not be the prime 


consideration, but how cheap can pat- 
that 


can be 


terns be made so when 
the 
cheaply and quickly as 


at the 


sent to 


foundry they molded as 


possible and 
, : - . 1} 
same time produce prescntable 


The 


conducted to make cheap patterns, ir- 


castings pattern shop ihat 1s 
respective of the foundry, leaving tlhe 
molder to slick off all corners when 
and fillet i 


to patch this up and rub that off when 


paper leather are so cheap 


it could be done cheaper and much 

better in the pattern shop, is nof 

fulfilling its duty and becomes a drag 
Province of Patternmaker 

Tlie patternmaker is to the molder 

what the toolmaker is to the ma- 

chinist—a means to lessen the cost 


of production; therefore, his position 
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is such that he must go right on pil- 
ing more and more expense on his 
own department to save money in the 
other departments. He must be a first 
class molder theoretically and musi 
give molding a continual study. If 
he is anxious to have a first-class repu 
tation as a patternmaker he follows his 


work through the foundry into the 
machine shop, and if there is trou- 


ble due to his pattern, he finds out 
why and then does his best to prevent 
a recurrence of the difficulties. 

In patternmaking, as in other things. 
the details count, and these are too 
often overlooked as being too trivial 
to bother with. Yet the details fre- 
quently turn out to be vital. When 
making a gear or wheel in cores, the 
last core set is the hub covering core: 
when that is placed, the whole wheel 
is completed, the mold is closed and 
is ready for the pouring basin, risers. 
etc. Yet, only too often this core 
is made in one piece, which, when 
being placed over the center core, is 
lable to carry sand and pieces of core 
down into the hub. The molder 
a kindly feeling for the patternmaker 
who makes this core in halves, giving 
him a chance to and pack his 
center core and at the same time keep 


has 


ievel 


his mold open and clean. The plac- 
ing of the other half of the core is 
then a simple operation. 

loose pieces on patterns, like the 
patternmaker, are a necessary evil 
sometimes, and if great care is not 
exercised they become a source o/ 
great expense and annoyance to the 
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FIG. 3—SECTIONAL VIEWS 


BOX MOLDS 


OF OIL 


machinist, who, when he comes to 
lay out the centers, finds that one is 
out in one direction and the other in 


This can be reme- 
died by using two different diameters 


another direction. 


of dowel pins, thus making it impos- 
sible to get the 


in- 


reversed. If 
are bored as at B, Fig. 1, 
stead of as at 4, which is commonly 
done, they will form a that 


pieces 


holes 


dovetail 
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will hold the piece to the pattern a: 
securely as though attached in posi- 
tion. This also is a boon for the pat- 
tern storage, as the piece can be at- 
tached to the pattern without the at- 


lost or brok- 
pieces 


tendant danger of being 
en. Wherever possible, 
should be backed by 
can be fastened firmly 
tern. 


loose 
a core so they 


to the pat- 


Oil Box Pattern 


Vig. 2 is an oil box with a grease 
opening at A, which is provided with 
a hinge cover attached to the project- 
ine lug. The patternmaker made the 
oil box pattern as shown at X, Fig. 3, 
leaving the lug loose to be drawn in 
after the pattern was drawn. The re- 
sult was that the lug was frequently 
too large and out of place, which ne 
cessitated additional work in the 
chine shop. By changing the core to 
cut through, as shown at JY, Fig. 3. 
and beveling off the print, as shown 
at B, the lugs were made tight and 
loose pieces were dispensed with en- 
tirely. This change in the pattern 
gave the molder a better opportunity 
to turn out castings to 

Fig. 4 shows a combined drum and 
brake ring, for which for a 
number was recently received. When 
the pattern was received from storage 


ma- 


size. 


an order 


























FIG. 4—PLAN AND SECTIONAL VIEW 
OF A COMBINED DRUM AND 
BRAKE RING* PATTERN 
it was found that it was made to be 
molded as shown at 4, Fig. 5. It was 
also discovered that web, 4, Fig. 4, 


vas broken and could not be repaired 
Flange, B, out of 
shape and the entire pattern was weak 


was also warped 


is web, A, was only inch thick, 
The pattern was so constructed that 
the cost of mo¥ding was excessive, 


entailing the use of a cheek, as illus- 


Tae FouNDRY 


trated at 4, Fig. 5. The pattern was 
changed, as shown at B, Fig. 5, and 
the cheek was eliminated by the core 
illustrated in this cross-section. Thi: 
change in the pattern and in the 
method of molding resulted in the 
production of three of these castings 


in two days, as compared with two 
castings in three days with the former 
pattern and the three-part mold. 


The Chicago Foundrymen’s Club 


The Chicago Foundrymen’s Club has 
been organized by the members of the 
Chicago Foundry Foremen’s 
and others not 


Associa- 
this 
organization, but interested in the ad- 
vancement of the foundry industry. 
The club has been incorporated and ai 
a recent meeting of the Chicago Foun- 
dry Foremen’s Association it was de- 
cided to disband that society. By the 
of the organ- 
ization will not be confused with other 
foundry societies known as 
tions, and inasmuch the 
organized for business 

establishing 


tion members of 


adoption the term club 
associa- 
club is 
purposes. 


as 
not 
but for more intimate 
social relations and to promote foun- 
dry educational work, the term is con- 
appropriate. For the 
current year the dues are $5 for resi- 
dent members and $3 for non-resident 
After this the 


for resident $2 


sidered more 


members. dues 
will 


non-resident 


vear 
be $3 and for 
members. 

Officers of the association have been 
elected follows: W ood, 
president: H. O. Lange. vice president. 
and C. FE. Hoyt, secretary-treasurer 
The directors are A. M. Thompson, 
E. W. Smith, E. J. Welch, Wm. Ped- 
erson, J. G. Wm. Breck- 
enridge. Thortin Mauland Oliver 


Goldsmith. 


as 


James 


Garrard, 
and 


Cracks in Chilled Wheels 
By N. W. 
Question:—We are experiencing dif- 
chilled iron 
30 in 
diameter and 200 pounds 


Shed 


casting 
wheels, which are about 


ficulties in gray 
inches 
weight. 
The cause of the trouble is the pres- 
chilled tread 


on the out- 


in 


ence of cracks on the 


of the wheel, beginning 
side edge of the tread and extending 
across sometimes as far as the flange. 
At the varies 


from a hair line to 3-16 inch and ex- 


its widest part crack 
tends in depth up to as much as %4 
Occasionally, two or more of 
a number of one 
ladle will be found to be cracked when 
the chill, 
four or five minutes after casting. 
— The 
chilled wheels is due to the unequal 
of chilled 


inch. 


wheels cast from 


removing which is done 


Answer: cause of cracks in 


contraction the surface. 
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The white iron of the tread of the 
wheel contracts twice as much as the 
center and any inequality or irregular- 
ity in the depth of chill will have a 
tendency to produce a crack -on the 
chilled surface. The body of 
the should contract uniformly 


and variation in 


main 
wheel 
the 


any tampering 








COPE 











>>> —i 
SHEER) 














DRAG: 











SSSI 
SSE 
: 


cso 


SSNS 


4 




















FIG. 5—CROSS-SECTIONS OF MOLDS. 
SHOWING TIIE ELIMINATION OF 
THE THREE-PART BY THE 
TWO-PART FLASK 


sand or in ramming 
uniform 


will prevent the 
on which the 
whole art of wheel molding depends. 

In the May 1911, issue of Tue 
FouNpry, Thos. D. West stated that 
molten metal chilled wheel 
presses against the unsupported, rapid- 
ly solidifying crust of metal, which is 
in contact with the chill and claimed 
that it is necessary to have a method 
of positively centering the crust or 
shell in relation to the chiller. The 
metal is in contact with the chill only 
a few moments before it hardens and 
then it dsaws away from the chill. 
While drawing away the metal begins 
to check unless the contraction is 
uniform. Several devices have been 
proposed whereby the chill continues 
in contact with the metal as it shrinks. 
It might be well to change your 
wheel mixture and a sufficient chill 
might be secured with a higher sili- 
con. This will undoubtedly reduce 
the tendency of the wheels to check. 
Phosphorus should be kept low, not 
over 0.25 per cent, and the manganese 
should be about 0.45 per cent. 


contraction 


the in a 


The H. W. Johns-Manville Co., New 
York City, announces the removal of 
its Pittsburgh Liberty 
avenue, Wood 
street eight 
story building will be occupied. This 
structure is 31 x 96 feet and con- 
tains approximately 23,808 square feet 
of floor space. 


branch from 
near Ninth street, to 


and First avenue. An 
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Trade Outlook 


HOOBHOO ISCUSSING trade conditions, a prom- 
2) GC) inent eastern foundryman, who can 
~ speak with authority owing to his 
f extensive manufacturing interests, di- 
BSeEGeeeoA rected attention to the tremendous 
HOOOOHO increase in the melting capacity 
which has become operative during the last few 
years. “\While the country has enjoyed its normal 
rate of growth,” he said, “this has not been suffi 
ciently great to absorb the additional melt of the 
gray and malleable iron, steel and brass foundries. 
Based on standards of two or three years ago, the 
tonnage of castings produced today is normal, if 
not abnormal. Although only a few of the shops 
are operating at capacity, the present melt would 
have crowded the foundries to the limit in 1908. 
Prosperous periods in the casting trade invite new 
capital. New plants are built and existing shops 
are extended. ‘Then follows a division of the avail- 
able business, price-cutting and an era of depression. 
But the low point has been passed. We are very 
slowly climbing to the peak which will mark the 
high point of our next period of prosperity. Buying 
is still on a conservative basis, but is more wide- 
spread and will increase in volume with the open- 
ing of the building season and the beginning of 
other activities, as soon as the weather moderates.” 
Business conditions in the casting industry have 
been clearly summarized in the foregoing state- 
ment. The steel market is characterized by a 
slight softening in prices. This, however, is not 
due to insufficient tonnage on mill order books, but 
is traced to the temporary decline in buying. The 
pig iron market, in all centers, is quiet, but prices 
show no inclination to sag. In the south only a 
few iron producers are quoting $10 for No. 2, and 
for shipment during the last half of the year $11 
has been named on a large tonnage. In the leading 
centers pig iron is quoted as follows: No. 2 foun- 
dry: Pittsburgh, $14.15; Cincinnati, southern Ohio 
brands, $14.20; Philadelphia, $14.50; Birmingham, 
$10 to $10.50; Cleveland, $13.25, and Chicago, local, 
$14. Basic: Philadelphia, $14.25, and Pittsburgh, 
$13.30. Malleable Bessemer, Pittsburgh, $13.90. 





Bouquet for the Editor 


BOOOHH © THE EDITOR:—In the article en- 


- titled “Semi-Steel a’ Misnomer?” 
gj Published on page 75 of the Feb- 


f] ‘uary issue of THe Founpry, you 
geeeaeee88F make several statements which prove 
HOHOOOHO you have a firm grasp on matter per- 
taining to the metallurgical, as well as the com- 
mercial side of the foundry business. The first 
statement, “The largest engine builders are using 
semi-steel in their cylinders,” interests me greatly, 
as I claimed 10 years ago that semi-steel, using 
manganese in the cupola, is the ideal metal for 
cylinder castings, because it, is homogeneous, gives 
high tensile and transverse tests and does not de- 
velop the mass of sulphur cracks when finished as 
are contained in cylinders made from other cylin- 
der mixtures. Today, many heavy gas engine cyl- 
inders are made in which 45 per cent of steel is 
used; and these cylinders are made in plants whose 








ey 
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executives only a few years ago declared, “Not a 
pound of steel will ever go into our cylinder mix- 
tures.” I have in mind a statement made by a 
machine shop manager, who said: ‘That cylinder 
(pointing to the casting) contains 40 per cent steel 
and cylinders never were made that can touch it; 
hut it took Jack, our foundry foreman, months try- 
ing to convince me, beiore | would consent to allow 
‘him to trv steel, but the results accomplished by 
him have proved that the country is 10 years behind 
the times in the manufacture of semi-steel cast- 
ings.” You also state: “It has been claimed that 
the charging of steel in the cupola, at best would 


give only an uncertain mixture—but results count. 
The product can be, and is closely controlled.” 


(hese are the truest words ever spoken about semi- 


steel. “Closely controlled” applies to the use of 
30 to 50 per cent steel scrap, more so than any 
other mixture melted in the cupola, and I chal- 


lenge air furnace metal containing a larger per- 
centage of steel scrap to meet the uniform analysis 
of semi-steel, dav after day. ‘There are many reas- 
ons why 30 to =0 per cent semi-steel can be “closely 
controlled.” The primary reason is that the man 
in charge of the mixtures must be able to minx 
and melt iron scientifically and forget many of the 
old foundry traditions. You may be interested to 
learn that a foundryman in this citv received an 
order recently for 44, 18-inch blank gears. He 
inade 45 in case one would be lost. but there was 
one left, as every casting was finished in record 
time without a blemish: 45 per cent steel scrap 
costing $9.50 per ton, 40 per cent pig and 15 per 
cent semi-steel scrap were used in the mixture. 
Many open-hearth steel plants with iron foundry 
departments, purchase rolls and other special cast- 
ings. It may interest steel manufacturers to learn 
that the writer has made high-grade semi-steel 
rolls, the metal having been melted in an open- 
hearth furnace. In fact this is the ideal method of 
making semi-steel for large castings. 
Davin McLain. 
Miiwaulzee. Correspondence Schools,Milwaukee. 





Pig Iron Brands Essential > 
OOOOH Oo THE EDITOR:—Referring to the 
a discussion of “The Chemical and 
oO i Physical Properties of Pig Iron,” by 

John Jermain Porter, published ip 
epelellolo lobe 
Hoooooo 


the December 1911 issue of THE 

Founpry, I do not favor relegating 
the foundry chemist to the background, nor am [I in 
accord with the implied favoritism shown for pig iron 
brands. I will admit that the chemical analysis 
of an iron which is causing trouble is often in- 
sufficient to clear up the difficulties experienced, 
but the microscope is as much an adjunct to the 
chemist as his balance. It was only within the 
last few days that I was called upon to ‘ex- 
plain why a casting which ordinarily would be ex- 
tremely soft, had an area in the center that was 
so hard that it was almost impossible to drill it, still 
at either end the casting was very soft. A micro- 
scopical examination of the two parts showed 
each to have an entirely different and definite con- 
struction. It has been my experience that when 
the castings in the foundry are shrinking, cracking, 
and what not, that the apparently unaccountable 
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cause—and what the superintendent accredits to 
the brand of pig iron used—is in reality a condi- 
tion brought about by the operation of the cupola, 


or may even be attributed to the molders. The fol- 
lowing are actual analyses of two cars of iron 
(although both irons bear the same name), both 
cars being received on the same contract, from 
the same furnace, and vet are as different from 
each other as black is from white: 


Percent. Percent. 
Silicon etas CU EMe Mae weeeen wee eee 2.0 5.02 
DES: 5. Co tects cose ews ces 0.60 0.98 
CxeavOMC (CANNOM <cc sc ceewsc seas 2.81 2.69 
Combined carbon ............. 0.27 none 
PTIOUNNOCOURY sass. blk oS a's. 265.0R0% 1.363 2.048 
UM © Shorey at ee. weschous 0.027 0.019 


| have seen foundrymen who hesitated to use 
an iron because the analysis showed it to be a No. 
1 grade, whereas it had been billed on the invoice 
as No. 2. Surely nothing could appear more 
ridiculous to the intelligent chemist than such 
superstition, which has resulted from the nomen- 
clature applied to a certain grade of iron. The 
only conceivable reason, in my esimation, why one 
brand should be better than another, assuming 
both to be of similar analysis and adapted to the re- 
quirements of a particular class of work, is the man- 
agement under which the blast furnace is operated. 
Suppose, then, a new superintendent is placed in 
charge, or that the iron ores are received from new 
fields. Is one still to adhere to the brand of iron 
merely for its name? Not long ago I had occasion 
to change the grade of iron melted in a certain 
cupola. In doing this the mixture was composed 
of three or four brands of iron never before melt- 
ed in this furnace. The result of the first day’s 
heat was a heavy loss, as nearly every casting 
with heavy sections developed large shrink-holes. 
Was this due to the brands of pig iron used? 
No, indeed. By changing the method of charging 
the second and succeeding heats have produced 
iron free from shrinkage. I have seen a molder 
experiencing all kinds of trouble in trying to pre- 
vent the cracking of a certain casting. The diffi- 
culty was not due to the brand of iron used, but 
was traced to the use of too small a flask. The 
outer portions of the casting cooled rapidly and 
internal strains were developed. In another case 
two identical patterns were being run in the same 
shop and were poured with iron from the same 
cupola; one molder produced 75 per cent of hard 
castings while the other molder had no trouble in 
pouring soft castings. The trouble was with the 
man and not the iron. Tet us consider, for exam- 
ple, a casting with an inside chill, or white iron 
inside of gray-iron. This seemingly strange phe- 
nomenon made itseli evident some time ago in two 
kinds of castings from a heat of 20 tons. This 
could hardly be attributed to the brand of iron 
used, or it would have been more prevalent. Is it 
not probable that it was due to the particular shape 
of the castings, the condition of the solution of the 
carbon in the iron and the temperatures at which 
the castings were poured and cooled? I am now 
making experiments to ascertain the actual cause 
of inside chilling. Unfortunately, the brands of 
pig iron used have been assigned as the cause of 
defective castings in many instances in which the 
losses were subsequently traced to bad melting 
and worse methods of molding. 

Water H. Wrarp, Chemical Engineer, 
Chicago Hardware Foundry Co., Chicago. 





Equipment for the Foundry and Pattern 


Shop 


Improved Core Machine—Power Turn-Over, Power Draft Molding 


Machine 


HERE are three general types of 
T core machines in use in this country. 

In the first type the sand is forced 
through a die forming round, square 
or irregular shaped cores with paral- 
lel sides; 
to the ordinary roll-over or jolt-ram- 


the second type is similar 
ming machine in which the core box 
takes the place of the pattern, while 
in the third type the sand is rammed 
into the core box by air pressure. ihe 
Hewlett 
by Wm. Demmler & Bros., 


core machine, manufactured 
Kewanee, 
Ill., is an example of the third type. 
this 
has recently been placed on the mar- 
‘ket, the 
in the accompanying illustrations. 
Fig. 1, the 
placed in the cylindrical holder shown 


An improved model of machine 


details of which are shown 


Referring to sand is 


in the foreground, from which it is 


carried by a simple elevator to the 
upper sand hopper located at the top 
of the The 
capacity of three cubic 
fed to 


graduated feeding device which can be 


machine. has a 


The 


elevator by a 


holder 
feet. 
sand is the 


regulated to furnish the proper quan- 


the 
upper hopper the sand passes into the 
lower or Fig. iB 


This hopper is secured to the under 


tity for cores of any size. From 


feeding hopper, H, 


side of a sliding plate, X, which is 


worked slowly back and forth by a 
link-work attached to the 
When the plate, X, is at 


one end of its stroke, hopper, H, is in 


crank and 


tfly-wheel. 


communication with upper hopper and 
is filled; the 


cpposite end of its stroke, compressed 


when plate is at+the 
air is admitted to the hopper through 
the valve, . The hopper, which is 
now directly over the core box held 
chuck on the table, 7, 
flat plate across the bottom through 
which drilled. 
The the 
sand through these holes into the core 


in the has a 


two small holes are 


pressure of the air forces 


box. If the upper surface of the core 
is flat, this plate serves for the top 
of the core box; if the core is irregu- 
the top, 
holes being left for the admission of 


lar, box is closed on two 


sand through the bottom of the teed- 
ing hopper. 


The table, TJ, is adjustable and is 


Plain Jar-Ramming Machine—Portable Power Squeezer 


provided with an automatic compressed 
zir chuck which holds the core boxes 
while they are being filled 
them as soon as the 
The valves 
controlling the admission of air to the 


securely 
and releases 
cperation is completed. 
chuck and feeding hopper are operated 


automatically by .cams on the fly- 
wheel. 


The 
kept 


sand in the upper hopper is 


from. sticking by a _ revolving 


cutter. The machine is driven bya 
belt to a 16-inch clutch pulley running 
The 
crank and 
cems are attached, is so geared to the 


ibout 30 revolutions per minute. 


fiv-wheel, to which the 
ciutch pulley that it operates about 8 
revolutions per minute. 

The carrying the 
feeding hopper, therefore, makes about 
eight strokes and fills eight core boxes 


sliding plate, X, 


be several 
The frame of the 
inachine is cast iron, box section, and 
is about 6% feet high and 5 feet wide. 
The floor space required, including 
elevator, is approximately 30 square 
feet. Cores of very irregular shape can 


every minute. There may 


cores in each box. 








Le 














FIG. 1—HEWLETT CORE 


ELEVATOR 


MACHINE, 


SHOWING SAND 


FIG. 2—CORE MACHINE, SHOWING 


FEEDING HOPPER 


AND TABLE 
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be made as easily on the Hewlett ma- 


chine as plain the air forcing 


the sand into pockets and angles in 


ones, 


the core box. They may be made of 
cil sand, rosin mixture, glutrin mix- 
ture, with a moderate quantity of 
fiour, or of green sand. The pores 
are very fine, yet allow a good na- 


tural vent for the gases. It is claimed 
about 95 the 
by not 


ditional venting. 


per cent of cores made 


this machine do require ad- 


In operating the machine, 80 pounds 


per square inch air pressure is re- 


quired for oil and silica sand mix- 


tures; 90 pounds for oil mixtures con- 
while mixtures sing 


taining loam, 


rosin, flour require 100 to 
Where the 


plant is 


glutrin or 
115 pounds pressure. line 


al 
pressure in a below these 


figures, a small auxiliary booster 
compressor is used. 
The 


power to drive it and consumes about 


machine requires one _ horse- 


12 cubic feet of free air per minute. 
it will 


15 inches in length and will fill boxes 


make cores from 1 inch to 
using as muéh as 200 cubic inches of 


sand. 


The J. W. Paxson Cc. 


At the annual meeting of the J. 
“W. Paxson Co., Philadelphia, of- 
ficers were elected as follows: H. M. 


Bougher, president and general man- 


ager; Howard Evans, vice president; 
S. C. Bougher, treasurer and _ pur- 
chasing agent; Sherman’ Bougher, 
secretary; F. B. Platt, assistant sec- 


retary and treasurer; J. S. Hibbs, as- 


sistant general manager; James L. 
Crawford, marine superintendent, and 
A. G. Warren, mechanical engineer 


of plants. 
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FIG TURNING 


A New Power Turn-Over, Power 
Draft Molding Machine 


A power 
molding 


draft 
separate 


turn-over, power 


machine on which 
cylinders are employed for turning over 
the mold and for the pat- 


tern, built by the International Mold- 


drawing 


ing Machine Co., 2300-2318 South 
Western avenue, Chicago, is shown 
in the accompanying illustrations. In 
none of the operations of the ma- 
chine are the drawing and turn-over 
cylinders used simultaneously, and as 
it requires a lower air pressure to 


draw the pattern than is employed for 
turning the 
separate cylinders, it is claimed, effects 


over mold, the use of 


a reduction in the consumption of air 

















FIG. 1—POWER 


THE 


TURN-OVER, 
PATTERN FOR 


WHICH 


AN 





POWER 
AUTOMOBILE 


DRAFT MOLDING MACHINE ON 


O1L PAN IS MOUNTED 





OVER 


THE MOLD 

as compared with machines employing 
the rolling 
the the pattern. 
Two small cylinders are used for the 
pattern-drawing and one 
cylinder has been provided for turn- 
ing over the mold. The arrangement 
of the drawing cylinders, one on each 


same cylinder for over 


mold and drawing 


operation 


side of the machine, furthermore pre- 
cludes the possibility of the pattern 
swaying or sagging while it is being 
drawn from the mold 

The machine consists’ essentially 
of a heavy cast iron frame composed 
of two side rails connected at both 
ends by cross rails. These, with their 
the 
ramming bed and at the opposite end. 
the receiving table. At the 
ot the rails 
sockets 


adjacent parts, form at one end 


centers 
round 

side 
accu- 


cast large, 
the two 


are 


side are 


which receive 


cylinders. These sockets 


rately machined on their sur- 


The annular the 
cylinders are machined on their lower 


upper 
faces. flanges on 
surfaces, and when the cylinders are 
held in 
perpendicular position by the two con- 
tacting machined surfaces. The turn- 


set in place they are a true, 


over pattern frame revolves on a 
heavy steel shaft which is driven into 
two cast iron hubs which form the 
tops of the pistons on the drawing 
cylinders. Integral with these hubs 
are two sets of heavy bearings or 
stops, so arranged as to engage cor- 
responding bearings or stops on the 
turn-over frame. One set of stops 
on the turn-over frame is adjustable 
and is used to locate the plane 
of the pattern the proper 
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FIG. 3—THE MOLD 


THE 


LOWERED 
CLAMPS 
relation to the draw 


angle with 


ing cylinders, so as to insure a 
The 
ings serves to properly limit the ac- 
the 


back onto 


perfect draw. other set of bear- 


turn-over frame when it 


the 


tion of 


is swuny ramming bed 
The turn-over cylinder is held in 


sition by the trunnions on either side, 


po- 


sockets 


journaled in 
the 


which are cast 
the 
cylinders. 

The 
chine is provided 
the 
can be adjusted to the depth of 
flask 


tact act 


into sides of two drawing 
the ma- 
flask re- 


height of 


receiving table of 


with two 


ceiving devices, which 
the 
used. The four points of 
independently of 
so as to compensate for irregularities 
boards The locking 
thet the 


reach it without 


con- 
sat | " 
eacn other 
in the bottom 


lever is so located Operator 


can easily being 


change his Fur- 
the locking 
that it 


which 


obliged to 
thermore 


position. 
mechanism is 
so designed is impossible for 
the the 
to spring out of position until differ- 


surfaces on mold rests 
ent equalization is required. 

In Fig. 1 the pattern of an automo- 
bile oil pan is shown mounted on tie 
which is in 
After 
setting the flask in position, ramimine 
the mold, and the 
to the 
mitted to 
the full movement 


turn-over pattern frame 


position on the ramming bed. 


clamping botton 


board pattern frame, air is ad- 


the turn-over cylinder by 
ot the lever actuat 
valve on the 


ine the turn-over cylin 


der. This air valve controls the 
the 
shown in Fig. 2, which is 
When the 

> 


illustrated 11 ig. 2, the air 


move 


ment of mold to the position 


just past 
center attains the 
position 
is exhausted from the 


turn-over cylin- 


ON THE 
HAVE 


RECEIVING 
REMOVED 


TABLE BEFORE 


BEEN 


der and the meld is lowered onto the 
receiving bed, as shown in Fig. 3 
Atter locking the two flask receiving 
devices, the clamps are removed and 
air is admitted to the pattern-drawing 
the -patterns 
mold as 
the 


which is 


drawn 
illustrated in 


eviinders, 
from the 
4. When 


reached, 


being 
Fig. 
been 
the 
the turn-over cylinder pis- 
the 


begins to 


limit of draw has 


controlled by 
leneth of 
shaft, turn-over frame 


ton auto- 


matically turn back to its 
original position and as it passes cen- 
ter. the air is exhausted the 
the stops 
illustrated in 


the mold 


and pat- 
tern frame is lowered 
of the 
Fig. 6, 


onto 


ramming bed, as 


which also shows 
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the floor 
frame in 

original 


removed to 
the pattern 
back to its 


ready to be 
Fig 5 shows 
its movement 
position. 

In designing this machine, tlie 
Molding Machine Co. 
endeavored to for the 
the operator, for the ac- 

the 
for the varying conditions under which 
the 
molding a wide variety of patterns 


ternational 
provide con- 
venience of 
celeration of speed of operation 
and for 
Sep- 
arate levers are provided for actuating 
the on the turn-over and 
tern-drawing cylinders The valves 
been so designed that neither 
oil nor water pressure is required to 
facilitate the operation 
All lubrication 
easily accessible and all sections sub- 
strain 


machine will be used, 


valves pat- 


have 


of the machine 
requiring 


parts are 


jected to are madé of steel 


Machines of the same size are inter- 
changeable, both as to different parts 
their construction and _ the 
the patterns. 

These machines 
sizes with 
in width 26 to 36 inches 
with draws of from 8 to 14 


The machine illustrated has a 30-inch 


used in 
mounting of 
are built in six 
frames 


turn-over varying 


irom and 


inches 


{rame and an &-inch pattern draw. The 
weight of the mold is 1,000 pounds. 


The Corrosion of Manganese 
Propellers 


The extensive use of manganese 
bronze propellers on ocean steamers 
is due to its freedom from 
which both iron and 
are subject. This 
corrosion, however, as 
out by Engineering, 


corro- 
steel 
im- 


sion, to 

propellers 
munity to 
not 


pointed does 

















FIG. 4—THE PATTERN 


DRAWN FROM 


THE MOLD BY THE 


AIR CYLINDERS 
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extend to vessels driven by turbine 
the latter the 
same alloy that formerly gave satis- 
factory results, rapidly corrodes. The 
trouble is supposed to be due to the 
more rapid rotation of the propellers 
turbines. It is a remark- 


engines, as in case, 


driven by 
able fact that an alloy that has been 


entirely free from corrosion when 
working at a_ certain. speed, 
should be attacked with — extra- 
ordinary rapidity when the speed 


is increased. On turbine-driven steel! 
propellers the metal was eaten away 
back of the blades not far the 
tips, while 
propellers the corrosion appeared on 
the of the blades 
hubs. 

The this 
rosion, from a financial point of view, 


from 


on manganese ‘bronze 


faces and near the 


serious character of cor- 
will be appreciated when it is consid- 
ered that a manganese bronze pro- 
peller costs from $650 to $900 a ton. 
The weight of each propeller is about 
20 tons and the cost of each, in round 
figures, is from $13,000 to $18,000. The 
value of the scrap in old propellers 
is less than one-half the cost of new 
propellers, and as the latter had to be 
replaced every few months where for- 
merly they had often oulasted the ves- 
sel, it became imperative that some so- 
lution of the difficulty should be found. 


The Investigation 


\ thorough investigation of the 
whole subject was made by the Man- 
&: Braes Co. Ltd. 
london, and Dr. O. Silberrad, a noted 
commissioned to 


researches. When the 


ganese Bronze 


inctallurgist, was 


conduct the 
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FIG. 6—THE 


THE 


PATTERN TURNED 
MOLD READY TO BE 


damaged propellers were examined it 
was that the was 
quite different from that which occurs 
in still water. In the latter case the 
dissolution is 


found corrosion 


character. 
the zinc being dissolved and a spongy 
mass, rich in left. In the 
case of the blades, analyses 
showed no copper enrichment, as the 


selective in 


copper, is 


eroded 


metal was of the same composition 
throughout. There was one special 
peculiarity, however, that finally led 


to the discovery of a remedy, and this 
was the fact that while there was no 
wasting of one component metal more 
than another, the main mass 
of the alloy, consisting of mixed crys- 
tals, unaffected, the eutectic of 
the alloy was washed away. It was 
thus proved that the susceptibility of 


while 


was 











BACK TO RECEIVE 








FIG. 5—TURNING BACK THE 


PATTERN IN A 
ANOTHER 


POSITION FOR MAKING 


MOLD 





A FLASK, AND 
REMOVED TO THE FLOOR 

the alloy to corrosion was dependent 
upon its structure, and it was decided 
that an alloy that possessed no eutec- 


tic would resist corrosion. 


Problem of Obtaining New Alloy 


The difficulty, however, was to com- 
bine the required structure with the 
requisite tensile strength. The prob- 
lem of obtaining a new alloy would 
have presented no difficulties if a ten- 


sile strength of 35,000 pounds per 
square inch would have sufficed, but 
in this case from 85,000 to 90,000 


pounds was required. A large num- 
ber of tests were made and the resist- 
ance to corrosion was increased step 
by step until finally an alloy wes per- 
fected that had an endurance five 
times greater than the ordinary man- 
ganese bronze. The new alloy was 
named Turbadium, and the new pro- 
pellers for the Mauretania were cast 
from this metal. After being in ser- 
vice for periods ranging from one to 
three years, propellers were 
found to be practically unaffected by 
corrosion. 


these 


The New Alloy 


The analysis of the new alloy is 
not given, but as the investigation 
was conducted with a_ copper-zinc 


alloy to determine what additions of 
other metals could be made to a sim- 
ple brass 
eutectic, 


without giving 
the new metal undoubtedly 
belongs to the copper-zinc 
alloys, and 


rise to a 


series ot 
relation to the 
chrome - copper - 


bears no 


copper-nickel and 


nickel group of high tensile alloys, 
recently developed 

The analysis of the manganese 
bronze made by the Manganese 
Bronze & Brass Co., London, is as 
follows: Copper, 57.73 per cent; zinc, 
39.81 per cent; aluminum, 0.20 per 
cent; iron, 1.04 per cent; tin, 1.14 
per cent; lead, 0.13 per cent, and 
manganese, a trace : 





Foundrymen’s Convention in 
Buffalo in September 
The foundrymen’s convention, which 


was to have been held in Buffalo in 


pt ystponed to 
Maj. 


the 


June, probably will be 


the week beginning Sept. 9. 


Joseph T. Speer, president of 


American Foundrymen’s Association, 


obtain the 


the 


is now endeavoring to 


views of the members of exec- 


utive committee of this organization 


relative to the postponement of the 


meeting date. Of the allied 
the 


the 


annual 


associations, American Brass 


Founders and Associated Foun- 


dry Foremen have already agreed to 
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lieved would be 


June. 


that the building 
for the exhibit in 
The postponement to 
will permit of conducting 
foundry equipment and 
ultaneous annual meetings of 
Foundrymen’s 
Brass Founders’ 
the Associated 
will be held. 


available 
September 
the usual 
sim- 

the 
Association, 


show 


American 
American 
tion 


Associa- 
and 
Foremen, 


Foundry 


A Portable Power Squeezer 
A 10-inch, portable power squeezer, 
built by the E. Killing’s Molding Ma- 
Works, Davenport, 
lustrated in Figs. 1 and 2. The ma- 
chine is mounted on four wheels and 
can readily be moved along the floor 


chine 1a. 1s a- 
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flask work, 
drag in 


both 
one operation. 


making cope and 


Brass Founders’ Associaticn 
At 2 
tive 


recent meeting of the execu- 
committee of the 
Founders’ Association Buf- 
falo, Secretary W. M. present- 
ed a report on the co-operative work 
contemplated by the United States 
standards the 


association 


American Brass 
held in 
Corse 


bureau of and 
the 
Charles L. Parsons, 
of the bureau of mines, 
attended the meeting and stated that 
the investigation of 
nected with 
ferrous 


bu- 


reau of mines. with 
Prof. 


eral 


chief min- 


chemist 


problems 
the manufacture of non- 
alloys would be undertaken. 
A committee consisting of G. H. 


con- 








FIG. 1—PORTABLE SQUEEZER 


SWING BACK 


hold their annual gatherings in Sep- 


tember. 


As no satisfactory building would 


be available in June for the exhibit 


of foundry supplies and equipment 


been conducted 
& Machine 


the 


which was to have 


by the Foundry Exhibi- 


tion Co., at the time of meetings 


of the allied foundrymen’s 


associa- 


tions, it became necessary either to 


eliminate this feature of these gath- 


erings, or to postpone the date of 


the conventions. The Broadway Ex- 


position building, Buffalo, where the 


foundry show is to be held, is now 


undergoing extensive repairs which 


cannot be finished until mid-summer, 


although when this work was under- 


taken several months ago, it was be- 


WITH 








CROSSHEAD FIG. 2 


the 
The 


sand with 
the work. 
has an exceedingly wide 
base and provides ample room for 
the operator to move about without 
being interfered with by any of the 
machine parts. The cylinder and 
yoke trunnions are supported at a 
sufficient height to prevent them from 
coming in contact with the sand 
heap. The plunger cannot be blown 
out, as it is amply protected with 
lock nuts. This machine is equipped 
with a blow-off valve and knee vi- 
brator as well as an air gage for reg- 
ulating the pressure desired for dif- 
ferent classes of work. In Fig. 1 
the machine is shown with the cross- 
head thrown back and in Fig. 2 a 
snap flask is in position on the table 
ready for ramming. This type of 
machine is made in several sizes and 
is adapted for all 


the 
progress of 
machine 


following heap 


day’s 


classes of snap 


PORTABLE 





SQUEEZER IN RAMMING POSITION 


Clamer, chairman, Harvey J. Skinner 
and Jesse L. Jones was appointed to 
co-operate with the bureau of stand- 
ards and another committee 
ing of H. W. Gillett, E. B. Horne, 
and I. M. Bregowski, will co-operate 
with the bureau of mines. 


consist- 


The Anderson Oil Co. 

The Anderson Oil Co., Buffalo, has 
been incorporated with $25,000 capital 
to engage in the manufacture of high 
grade core oils and foundry supplies. 


The incorporators of 
are C. M. Anderson, formerly with 
the National Core Oil Co., Buffalo, 
and Harry H. Hoover, previously as- 
sociated with the T. J. 
Chicago. 


the company 


Peterson Co., 
A manufacturing building, 
162 x 175 feet, located at Swan street 
and the New York Central 
main line has been 


railroad 


obtained. A rail- 
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March, 


road siding extends into the yard of 
this plant. 


Plain Jar-Ramming Machine 


A plain jar-ramming molding ma- 
chine, which is exceedingly novel in 


design and construction, is shown in 
the accompanying illustrations. This 
machine is unique, as it contains no 
and is without ports 
the exhaust. The only valve 
required is that on the air line which 
controls the air supply to the ma- 
chine. This molding device has been 
especially designed to effect operat- 
ing economies and this has been ac- 
complished by reducing the air con- 
sumption to the minimum and by the 
elimination of mechanism which 
might require frequent repairs. The 
base, cylinder and table are of heavy 
construction and have been 
all the 


valves other 


than 


designed 


to meet severe service re- 
quirements of the foundry. 

The table, plunger, cylinder and 
base are separate castings and studs 


in place of bolts or cap screws are 
employed to fasten together the 
plunger table and the cylinder 
and All joints are scraped to 
absolutely air tight fit, 
thereby eliminating the use of gas- 
kets. The contact surfaces of the 
jarring mechanism are large and form 
a concentric ring around the piston 
and at such a distance from the cen- 
ter of the machine as to minimize 
the effect of unequal loading on the 
table. 

Notwithstanding the fact that the 
machine shown in Fig. 1 is equipped 
with an 8-inch cylinder, the overall 
height, from the base to the top of 
the table, is only 21 inches. In Fig. 
1 the exhaust pipe is shown at the 
left and the air supply pipe, at the 


and 
base. 


insure an 


TAE FOUNDRY 




















FIG JAR-RAMMING MACHINE WITH 
THE 
right. In this illustration the table 


has been raised to show the length 
of the stroke, which is 3% inches, but 
machines are built also with a 5- 
inch stroke. Two adjustable stops 
are attached to the machine on ei- 


ther side, which also serve as guides, 
insuring perfect alignment. In Fig. 2, 
the machine is shown with a pattern 
plate and pattern on the table. The 
pattern has a depth of 16 inches, but 
notwithstanding the difficulties in- 
volved in molding a model of this 
form, molds have successfully 
jar-rammed on this machine more 
satisfactorily and in much less time 
could be done hand. The 
flask in which this pattern was mold- 
31 x 47 inside and 22 
inches high. 

This type of plain 
molding machine, 


been 


than by 


ed is inches 


jar-ramming 
which is equally 

















FIG. 1—PLAIN JAR-RAMMING 


MOLDING 


MACHINE WITH TABLE RAISED 


PATTERN PLATE AND PATTERN 
TABLE ° 


ON 


well-adapted for making molds and 


cores, is built in all sizes by the U. 
S. Molding Machine Co., Cleveland, 
recently organized by J. N. Batten- 


feld. 

The Vulcan Engineering Sales Co. 
The Sales Co., 

recently incorporated, will handle ex- 


Vulcan Engineering 
clusively the sale of the products of 
the Hanna Engineering Works, Chi- 
cago, Mumford Molding Machine Co., 


Plainfield, N. J., and the Q. M. S. 
Co. of New York. Offices have been 
established in the Fisher building, 
Chicago, and at 30 Church street, 
New York City. The manufacturing 
facilities of the Vulcan company are 


to be increased and its line of equip- 
ment will include 


and 


extended to 
tools for 
maintenance departments 


be 
special railway shop 

H. K. Gilbert, formerly vice presi- 
dent of the Buda Co., has been elect- 
ed president and T. W. 
ident of the Hanna’ Engineering 
Works and formerly president of the 


Gates, pres- 


Gates Iron Works, is secretary and 
treasurer. E. H. Mumford, vice 
president and general manager of 
the Mumford Molding Machine Co., 


will continue in the same _ position 
and will perform the same duties as 
heretofore, and William L. Laib, vice 


president and secretary of the Hanna 


Engineering Works, will continue in 
his present position with that com- 
pany. 


Trade Notes 


The Avery Stamping Co., Cleveland, 


is sending cards to the trade illus- 
trating samples of heavy, intricate 
drawn work. 
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The Pittsburgh office of the Inde- 
pendent Pneumatic Tool Co., Chicago, 
will be removed March 1, from 1426 to 
rooms 1208-09 Farmers Bank build- 
ing. 

The W. P. Taylor Co., 
install a Stock oil-fired steel converter. 
This converter utilizes the waste heat 
from the convertet for pre-heating the 
blast employed in blowing the steel. 


3uffalo, will 


Personal 


Coleman B. Ross, formerly associat- 
ed with the Linde Air Products Co., 
has accepted a position with the Inde- 


TAE FOUNDRY 


pendent Pneumatic Tool Co., Chicago. 
Mr. Ross is connected with the Pitts- 
burgh office of this concern. 

Howard W. Evans has been appoint- 
ed general manager of the sales de- 
partment of the Best Mfg. Co., Pitts 
burgh. 

Wm. J. Coane has been elected third 
vice president and general sales man- 
ager of the Ajax Metal Co., Phila- 
delphia. Mr. Coane enjoys a wide ac- 
quaintance in the foundry trade 
through his long connection with the 
Joseph Dixon Crucible Co. in the ca- 
pacity of manager of the Philadelphia 
office. 


General Imdustrial Notes 


The Saskatoon Foundry & Machine Co.’s 
plant, Saskatoon, Sask., has been sold to the 
Western Foundry & Mathine Co., Ltd. 

The Western Steel Car & Foundry Co. has 
purchased the plant and a 100-acre tract for- 
merly owned by the Illinois Car & Equipment 
Co., located near the Calumet river in the 
Chicago district. 


The Southern Foundry & Machine Co., Lex- 
ington, Tenn., has been incorporated with a 
cupital of $10,000, by A. E. Beasley, C. G. 
Gathings, T. A. Lancaster and W. H. Lan- 
caster. 

The Peterborough Mode! Foundry & Mfg. 
Co., Ltd., Peterborough, Ont., has been in- 
corporated with a capital of $40,000. The 
ircorporators are Thos. H. Ruble, John Condon 
and Wm. H. Pethick. 


The new plant of the G. E. Hoglund [Foun- 


dry Co., Gardner, Mass., is now in operation 
enc the cempany is in position to make de- 
liveries of gray iron and brass castings of 
any size and description. 

The Keystone Steel Castings Co, Chester, 
Pa., is installing a four-ton, open-hearth oil- 
fired furnace. When this furnace is in opera- 
tion the company will be in position to furnish 
both open-hearth and crucible steel castings 

The Industrial Works, Bay City, Mich., 
completing the installation of a two-ton Tro 
penas converter plant, which has a capacity of 
8 to 10 tons per day The company has 
made extensive additions to its foundry and a 
complete equipment of saws and other ac- 
cessories has been installed 

Max K 
Foundry Co., 


Weigel, president of the Central 
Oklahoma City, Okla., has or- 
ganized a new company to be known as the 
United Foundry Products Co This concern 
is capitalized at $100,900 and _ will operate 
a malleable foundry for the manufacture of 


rail joints and patent tie plates 


New Construction 
W Hillard is erecti: foundry 
feet, at Greensburg, Ind. 
The Palmetto Iron W 


~., will erect a foundry, 4 117 feet. 


41 


y. 


Greenville, N 


S. L. Williams & Sons 


contemplate the 


Greenville, Tenn., 
erectio! 1 foundry and 
machine shop. 
The American ‘ 
Bloomington, Ill., is erecting an addition to 
its plant, 40 x 50 feet. 


Foundry & Furnace Co 


The Fulton Machine & Vise Co., 


Lowville, 


. Y., is completing plans for an addition to 


its foundry. 

McGregor & McIntyre, Pearl street, Toronto, 
Ont., will erect a new foundry at a cost of 
$5u,000. 

Wm. J. Lyles Jr., 
erect a plant at Nashville, Tenn., for the 
manufacture of malleable iron and _ steel cast- 
ings. The cost is estimated at $200,000. 


Middletown, O., will 


’ 


The Burr Co., Champaign, Ill., has suc- 
ceeded to the business formerly conducted by 
E. M. Burr & Co. A foundry and structural 
shop are being erected. 

The Chicago Steel Foundry Co., Chicago, will 
erect a crucible steel plant, which will consist 
1 a foundry, 130 x 200 feet and a pattern 
storage and office building, 22 x 152 feet. 

The Western Steel Foundry Co. has _ pur 
chased the Colorado Gray Iron Foundry, Den- 
ver, Colo. The plant will be rebuilt and a 
steel casting department will be added. 

The Camden Water Wheel Works, Camden, 
N. J., is planning the erection of a foundry, 
10¢ x 150 feet and a boiler shop, 50 x 150 
feet. Two electric cranes of 10 and 15 tons 
capacity, respectively, will be required. 

The Globe Malleable Iron & Steel Co., 
Syracuse, N. Y., whose foundry was recently 
destroyed by fire, has plans under way for 
rebuilding its which will be almost 
eutirely of fireproof construction. 

The Tuttle-Bailey Mfg. Co., Cleveland, is 
having plans prepared for a foundry and ma 

ne shop to be erected at 


plant, 


sridgeburg, Ont 
lhis concern manufactures registers for hot 
heating systems. 

[The Seattle Car Mfg. Co., Seattle, has 
changed its name to the Seattle Car & Foundry 
Co. Extensions will be made to its plant at 
Kenton, Wash., and a 5-ton cupola will be 
installed. 

Marsh & Henthorn, Ltd., 


manufacturers of 


Belleville, Ont., 
hoisting machinery, are 
having plans prepared for a new plant, which 
will consist of a foundry, 50 x 80 feet, ma- 
chine shop, 60 x 120 feet, boiler shop, 60 x 


120 


120 feet and several other buildings. 

The Raleigh Iron Works Co., Raleigh, N. 
C., is considering the erection of a _ malle- 
able iron foundry. This company now man- 
ufactures gray iron and* brass castings and 
operates large machine and pattern’ shops. 

McNey & Duff, Terrell, Tex., will remove 
their large foundry and machine shops to 
Terple, Tex., where a new foundry, 40 x 80 


feet and machine shop, 32 x 80 feet, will be 
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erected, in addition to a pattern shop, black- 
smith shop ard other small buildings. 

The United States Cast Iron Pipe & Foundry 
Co. is making extensive improvements to its 
Bessemer, Ala., plant, which entail an ex- 
penditure of $300,000. The Dimmick foundry 
at North Birmingham, also operated by the 
United States Cast Iron Pipe & Foundry Co., 
is being rebuilt at an estimated cost of $150,000. 

The Pratt & Letchworth Co., Buffalo, is 
having plans prepared for a new malleable 
foundry, 225 x 550 feet. The new building 
wili replace the old wooden buildings which 
have been added from time to time and will 
be erected in sections to ‘avoid interference 
with operations. The foundry will be equipped 
with a trolley system and waste heat boilers 
will be installed in connection with the melt- 
ing furnaces. 


Among the Brass Founders 

The C. O. Clark Co., Montreal, Can., will 
erect an addition to its brass foundry. 

The Lancaster Foundry Co., Lancaster, Pa., 
is contemplating the addition of an _ electro- 
plating department. 

The firm name of the Brass Foundry & 
Heating Co., Peoria, Ill, has been changed 
to the Brass Foundry Co. 

The Youngstown Bronze & Iron Foundry 
Co., Youngstown, has completed an addition to 
its foundry, 100 x 136 feet. 

The Kretschner Mfg. Co., Dubuque, Ia., 
manufacturer of brass and aluminum castings, 
is erecting a two-story plant, 80 x 100 feet. 

The Anderson Brass Co., Anderson, Ind., has 
been organized to engage in the manufacture 
of brass and aluminum castings. The in- 
corporators are J. B. Hart, W. C. Hogwood, 
G. W. Hogwood and others. 

The Columbia Brass Works, Los Angeles, 
Cal., is erecting a two-story brass foundry, 
50 x 117 feet. This concern is making a 
specialty of bronze automobile bushings. 

The Chattanooga Brass Mfg. Co., Chat 
tanooga, Tenn., recently organized, has pu 
chased the~ plant and business of the Eagle 
Itrass Works of that city, which is located 
at 406 Boyce street. 

The Hammond Brass Works, Hammond, Ind., 
has been incorporated with a capital of $35, 
0C0O, to engage in the manufacture of brass 
valves. The incorporators are C. H. 
J. E. Brennan, W. Wolter, J. F. 
and U. G. Cassady. 

The Frederick-Ruggles Mfg. Co., Louisville, 
Ky., manufacturer of measuring devices, has 
recently added a nickel-plating department to 
its plant and, in addition, the brass foundry 
of this concern has also been enlarged, two 
additional furnaces having been installed. 


Mayer, 
Lammering 


The Worcester Ornamental Iron Co., Wo: 
cester, Mass., manufacturer of ornamental iron, 
brass and bronze castings, . will lease 
the buildings formerly occupied by the Har 
ris Car Co. on Grafton street, to provide 
for increased facilities. 

Wm. C. Buckelew, 304 Golden Hill street. 
Bridgeport, Conn., is organizing a new brass 
foundry company and will shortly erect a 
large plant at Bridgeport. Mr. Buckelew 
was formerly treasurer of the Fairfield Alum 
inum Foundry Corporation. 

The Anchor Brass & Aluminum Co., Cin- 
cinnati, incorporated with a capital of $10,000, 
has leased a building on Colerain avenue, near 
Harrison street, and has placed its foundry in 
operation. This concern will engage in the 
manufacture of brass, aluminum and _ alloy 
castings. 
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